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• Good morning , counsel 

*• « 

GOLDENBERG: Good morning, j udge . 

TONE: Good morning, your Honor. 

. Good morning, your Honor. 


MR. LYNCH: 

the COURT: Before we get under way, it might be 
helpful to you for me to tell you what our schedule is going 
to be this week. 

We will go until 12:30 or so and resume at 
2:00 o'clock and go until about 5:30 or so. 

Tomorrow morning we will go 


from 9:30 until 


12:30. 


at the 


On Thursday I have an appcd ntment 

hospital, i havo k i • u lf h nrobl emS ' and 1 

nave been having some health P 

been having to nr> < . e tests, and 1 have on 

y go m and out for various tes 


at 9:00 o'clock 0 _ 

• So I don't think we can 

to „ t statted here before about u .0» 

“>• 5t *>. We ; 

1 90 until 12:30, back 

5:30. 


re alis tically 


at 


0 n Thursday 
2 ; 0 0 until 


and then 2 : oq 


The 


n 


on Friday again we 


U 


o.o 


Unti l 5:30. 


am 


there could be . 

nterru ptions , but we wi 11 


emergency Judge thi s 0 ° finge rs 

v<»eP 




l: 30 to 12.3 


jn d, ther efo 




Cr ° SSed and hope 


that 


they are minimal- 


that 

tatements « 


AH 

^one : 


right . 

your Honor, there 

re a 


4 , 


ne 


ed 


to take care of bef 0re 


matters 


housekeepi n <? 

We hav e the openi n<? 
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we have subpoenaed a number of . 

Wl tnesses, who 

, „ reauest that the Court i n< . f „ 

are here, and we reque instruct the witnesses 

that they are excused subject to being notif ied by counsel 
when we are ready to call them. 

THE COURT: All right, all witnesses who have been 
ubpoenaed to testify in this case will have your subpoenas 
continued generally. I request that you respond to counsel's 

r to testify when you are requested 


telephone call and appea 
to by the party who -subpoenaed you. 

you and avoid your having to wait around 

make sure that any inconvenience 

to a minimum. 


This will be convenient 
and we will do 


invo 


Ived is kept 


^ re there any problems or 

of the wiv 

Wlt nesg es have? 


ques 


tions 


that any 


the Wii U 


Al1 right, then those — y eS ' 


.Mr. 


s* 


Mr r 

°Enbe RG : Judge, I would 

this matter yee s -- and Mr. Tone and 

that to 

e Y make every effot 


wi 




9 l 


Lynch? 

th respect to 

spoken of 

v e us as mUch 


v>e 


[advance n otice 
THe 


as 


Possible . 


c °lRT : , 

Mr am sure they wi 

‘ t ome : 


H 


the 


c °b* T: 


And 1 have told Mr 


GO 








we wou^ 


^es. 


, lcbRJ 


With respect 

LYN cfl - 


the Sa ^ 

Sa *e 


MK- ar «e 1' ^ 

several witnesses that ha ' 9tt er, your 

Honor, ther . _ i . qt that are frorn appe ar ed on 


2 H0 " 0r ’ „. sl t U = t that are f 

3 plaintiff' 5 

4-t nn c o -F 4- 


Roc^i 


. ^ ^ lr ^ Cali form 3 

The depositions of those vit 

nes se s v/PrA i-aken 


4 

^-examination was und e xu dK en at thi , f 

5 and no cross e th at tiffle , 

. 11w theY are under my control. 

6 typically tncy 


" LUOSe witne s , 

Ses were taken 

ertaken at thflf ^ 


'Ol . 


because 


7 ! have asked counsel when those witnesses are 

8 to be available; and because of the distance that has to be 


unsel when those wi 

8 to be available; and because of the distance that has to be 

9 traveled, I would appreciate as much notice as possible . 


as possible . 


11 miss: 


10 I am going to object, your Honor, to the ad- 

11 mission of the depositions, because I will bring some of 

12 these witnesses here. And I've told counsel this several 

13 weeks ago. 

THE COURT: Well, wp'11 d e a 1 wi th the aani s ^ x bi 1 1 ty 


THE COURT: Well, we'll deal with the 

15 of the dep 0 sit ions at such tine as it . s offer** 

16 , t he witnesses 

And as far as the convenience 


nd as far as the convenie 

17 are concerned, w i 

6 p l do whatever is neces 

18 it's not a p 

Pr °hlem. 

MR ’ Tou E: 

20 1 Ver Y well. 

y o u u 

21 the comni ■ ° nor ' the re-issue P 

nt w as a 

22 complain ITlG nded f and wp ask l ea 


make sure 


cone si nc 


t° 

22 compiai nt . ~ dme nded, and we ask l eaVS . ffin al Pate n . 

to sub sti . e ot l9 

23 T Ute th e re-issue * „jection to 


24 that? 


C °URt> . 


Ly Nc H: 


Al1 right. is 


Honor . 


N °f i h 


av e no 


ob j e 




2 cbRJ 


small h° u 


sekeeP 


In connection with that, 6 

ping matter in our resp 0nse> *' ther ® is a 

TONE: And I think counsel ha 

. U l*ed about 


4 that, and we 

5 pleading* 


have 


objection to your fi Xi 


n 9 an 


tended 


HARDING: What it is, your Honor, 


6 MR- HARD J- in U • uonor, We noticed a 

7 typing error in the Defendant Gottlieb's amended answer . It 

8 omitted the first four subparagraphs of the prayer as it was 

9 originally typad in Gottlieb s answer . 

10 And we would like those four paragraphs to be 

11 reinstated. 

12 THE COURT: All right. 

13 KATZ: No problem. 

THE COURT: That motion is all owed. 

' 5 “■ Next we have a scheduliM Y ° ur 


11 reinstated. 


16 Honor, 


There are a couple of evide ntl ‘ 


y deposi tions 
between the 


^ ^ ^ ci coupie or cv-- 

18 that were .between t] 

SCUSSed in the telephone confe ren 
° Urt atld c 0Unsel a 

20 ew da ^ s a 9° • and und< 

W ' 

21 stand th at 6 haVS cont acted Mr. Mi* e Saturday 

hat the only tl 15 

22 morninq time he will be aval- 1 

y ' nevt- „ 


ind under- 


22 morninq me he will be aval* 

y ' ne *t q 

23 atu rday morning, in Cali* 0 ^ 

L 1 * _ v,V ? 


rn J 

r „ieP* one - 


24 Per haps i t c °tld attempt to do 

W Ou]t, , 


28 take the d 


W ° Ul d be 

e P°s iti 

tlQ n , 


there tQ 


Saf es t 


to send two 


3cbRJ 


Tb e pu r P ose of the 


y 

e P°si t i- ■' 


The ^ S1 U 0 

11 w ili 

1 laration Mr. Rogers fii e(J . simply be 

2 to c onfi r ® 3 ^ ^ P at 

u nf course is not admissi ble . 

3 Office, «» icb u . '"“ieco 

, .finti: but the subject of tha , 


ent 


3 Office, WIli . 

lati on; but the subjjec 

4 absent stip u 

he filed in the p 

g be the state**"* 

THE COURT: Is there a d 


thls Court, 

SCt 0f the do 

e P°siti 0n will 

Patent 0 f fice 


esire to Cro « 

^ioss-examine 


7 Mr. Rogers? 


MR. LYNCH: I think there may be, your Honor. 

THE COURT: Well, if there's not essential cross- 
examination, or if the cross-examination is minimal, so 
that there's no great credibility issue involved, perhaps 
you could do it by telephone. 

1 think a trip to California by 


_ , , . . _ ■ Ui» fWO law y c: a. o 

1 think a trip to California by 
coild be )„ stl£lea only , f thi3 is a real si^*"""* 

CaSS 3nd there is a credibility questi 011 ' 

i . „ to consider 

’ LYNCH: i wil i have to undertake 

that wi . . 


Mr - G °ldenberg. 

MR - g OLDENBERG: Judge, I do 
credibi Uty . wit ness- 

not go int 10n With aspect to thxs 


is a 


bei iC 

I'll 


not 90 i nt 

that 

° w , but that issue i £ 


th ere ' 


25 


22 bl 


:re 1 


rtP . All right. Then i „ L 

j,c TONE* g Ue 

M* # 8 w e u 

f ec nea»i^ him ' "•»«!« Hk <lot “ 

Pr ° b , £ « e have to go out there, »,, u 

morning* 


ve the 


th at Saturday 

to go OUt 


4 there. 


Also, we would like to get the 


5 * tne deposition and 

•4.h respect to the Black Knight on c sA . * . <= 

6 exhibits with resp« * on Saturday. That s 

7 the infringement matter. 

8 And the reason we want that is so that 

9 that material will be available when our expert on the subject 

10 of infringement testifies, which we hope will be next week. 

11 MR. GOLDENBERG: We would be offering Mr. Paul 

12 Dussault, a Williams employee, who is subpoenaed in this case. 

I would — subject to Mr- Dussault s avail 

14 ability, whirh T . , , , i S over, I see 

h 1 11 ascertain before the day 

15 n n n i 


see 


15 no problem with that. 

15 „ we'll have to 

• T 0NE: All right. That may wea 

17 divide f orces . ce things on the 

if we're going to do both th ° 

18 I aa me 


'll have to 


18 same day, but ^ 

19 WOrk that out * The Re dsk 

*0 arepl . MR - G0L ^BER G; Don't do it ° n 
are playi n 

^ an d 1 

21 ave to watch that. Sunday. 

MR - to N e . ... nt d° ** 

22 », u Al1 r ight, we'll n ° i r e g° ln 9 to 

HE c 0urt . th ejr 

23 be playin- ' 1 d °n't know wheth® anybody 

0r just • vh £t 

24 shows up. 8 impiy waiting to se e 


Sunday . 


24 shows up. 

25 lr 

'Gene 


l * u ghter . ) 


take up 


wi 


18 

19 

20 

21 

22 

23 

24 

25 


and I hope 


„ l think that i s 6 v a 9 

„ TONE: er yt hi , 1 

MB* lri g We 

„ Honor now. need to 

tn y° u 

Ih ere are a few thi ngs to a 

w ith counsel 

work those out without b 0 f k 

erin 5 the Court. 

j. U i vi l- a ti a .. 


we 


MR. 


c <*** 

rin S the Co 

LYNCH : 1 think so, your Honor „ 

1 * fi ut I have 


6 seve 

7 

8 the 

9 II se 
10 

11 

12 

13 

14 

15 

16 
17 


ral other matters. 

First of all, there has been in this case from 
outset a rather stringent confidentiality order and 

t to documents. 

have 


order with respe< 

)f the documents 


crecy 

In order to prepare many o 

I think that at this point in ti 

. - . <■ *■ i but 


been attorney 

rder ought to be, exce 


s’ eyes only 

pt for financial information, 

should 


its 


the o 

'-v uti , feJAUtipt 1U1 

insofar as technical information, that the documen 

be used only for* ~ . •, r'm 

y tor purposes of the trial. 1 m 

h +■ K -* a- 

order by 


be 

w 


ith that. 


be 


the 


agreement , 


Court: All right, that will 

defendar 

*•«»«, ta4 the Ust „ tt « ^ • 

Ueb «oc ks . u Ke t n* I " 1 

Honor. 11 Would like to inv°* 

Thp 5 wh o are 9 c 

® Coup^ e 5$ e 

to testify , ' S A11 right. All w ifc c0 urtroo n 

y in 4. K ^ t^ e 

^he cae 

except that Wil1 he excluded t ive pre Se 

e ach (j 5 eJ1 ^ 

during the f efe nd ant may have a t e ^ 

tr iai 

• Lynch 1 


Mr. 


G ° LDe *b Erg 

RG: Judge, I agt ee 






3 


i invoking 


)£ <* e 


rule . 


do think, out of fair ness 

, he court indeed, if each of t ° thpartieS ' 

Parties was 

re present in the courtroom, whi 

others were 

technical expert they were 

^ re Pared to call* 

)URT: That’s all right with me. 


3 and helpf ul 

4 permitted t< 

5 testifying i 


have 


to ca 


THE COURT: That’s ail right with me. 

MR. TONE: That’s all right with us. 

MR. LYNCH: That’s acceptable to me also, your 


9 Honor. 


10 THE COURT: Fine . 

11 MR. GOLDENBERG: I would at this time like to intro- 

12 duce to the Court Arthur Handler. Mr. Handler is a member of 

the bar of the State of New York and a partner in the firm of 

14 Golenbock and is aeneral counsel 

Q Ba rell in New York City and i s - 

IK 


for Electronics . 


at this ti me 


An d I simply want to intro 


duce 


iim to the Court 


Tiie court. 

1 • Good morning, Mr. 


>dl er - 


MR ' G0Ld ENBERG- 
tabie may be 

ers tood . 


-- SO 


4 * 


that his ? 


at counsel 


, in g natter : 


My ho* 5 

Sometime i P°i n t is truly a rr uP tin 9 Pro- 

ate r on i pte 

23 wH tk ' y-g > 

jceedinqs ♦. 13 m °rning we woul<* p lt 

I y to bri n . -i#* 1 

” ] there 5 lnt ° the courtroom two P‘ .. 

26 * * '>». or , 

ten-minute inte*^ 


That is fine. 


> 

t. 


c ou rT: 


gold 


ENBERG : if that j_ 


s a U >. 

ri 9ht 


with your 


sir. 



thE coU rT: We can handle that. 

MR GOLDENBERG: Thank you. 

MR* ««' Back t0 thG SUbject « « P ert., yo „r 
Honor, in • brief conversation aside with Mr. i y « h , he indi - 

cated that they would not agree to have Professor Kayton in 
the courtroom while the evidence was coming in. So that is a 
matter that I will have to take up with the Court. 

THE COURT: Is he your technical expert? 

MR. TONE: He is one of two technical experts . We 


13 have an expert -- 

14 ' COUR T: Is there any objection to having two? 

15 WR- lynch. W 11 professor i^yton is a 

• Well r your Honor, pro 

16 practicing p. t . ...tifif ">»« 

law expert who is going t 

17 uh a 4 - U _ . 


17 what happened in , K 

the Patent Office. 

8 MR ,, 1 expert, Judg e 

^bbEMBERG ! „ e ls not a nJ 

"»* W„ CH . re r>» sed ' ’ 

Honor, i , ' Those Proceedings 3 Kayton 

lnH that t-h nf pr ° f 

i f y i n e appropriateness fine in Sof 

ab °at 0.4. _ t ic e 1 

he cou rt 6nt laW ° r P atent vt& *, e ct to ob je c _ 


20 Honor, x a., . 

21 testifying 


as th e Court- 

rt »ant 


23 tions, but r 

1 d 0 

24 that he dt 


S to hear it and rule ^ 

ion 't t <i 

661 that it is necess ^ 5 
tes timo ny of others m tl,l ‘ 

0tJR T: wu 

hat does it hurt? 


3 propriat e 


Well, your Honor < 

0' u f ei ^dbl 


. °leQ 

1 „idence in this case an(J hi m to 

hnut the evi c 0nipa 

2 taU “ . evident by weighing it t# h “ *° the 

3 Patent 0f£ ice 2ind - 

sow. Professor Kayton ls oni 


'5 to testify 


„rred in the Patent Offi Ce , 

5 about what ° cC lf the evidence 

a Afferent than what occurred in the p afo t T 

6 here is dif^ reiiV e latent Office, I 

, want to bo able t» examine Professor Kayton md , et his 

8 response based on that written record. I do not want to have 

9 Professor Kayton in an expert capacity become argumentative 
io or to shade his testimony one way or another based upon the 
n evidence he hears here and your Honor can understand that 


12 can happen. 


COURT: Isn't this true of any expert. 


mean -- 


MR * LYNCH: as far as technical eX?er 

16 THE ««**. it is equally true of • 

17 expert, j ^ p ,„»t ° ffi « 

f ^ey may not be preparing 

18 from this tri al u , hi ng in the COu *s 

' but surely they learn som e 

19 of S1 tti ng here> tt hey d0learn 

20 something v 3u PPose the idea I s 1 tfhat i s go 

Y °u w . ah° u 

21 on at the *. *** t0 hear what they *** 

e tr ial. 


23 be -- 


Ian 't +-y, K^ tC>n 

that what Professor 

MR - Kan, 

„ Vue. 

f Professor Kayt° n 


is going tQ 


tel1 U S 
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.13 


is 9° 


what i 


don't be 


in'? 


lieve 


„nen i n this trial, „ 

to So „ 0t 

t „,t is appropriate te«tt, 0oy _ ' the " 1 
co0 rti Wel1 ’ 1 SP ° ke loose ly. , 


tHE tU 1 have had such 

UoT . cases. I understand the 

tasti-on, i» ° tb " h,PM W.«o t it. 

t don't really think there is . 

1 a Poetical 

difference ».«•« havin9 him «* h. M> ,„ d 

having hid hear about it over dinner on the other. 

MR. LYNCH: I believe in the invocation of the Rule; 

that the Court ought to instruct the witnesses not only that 

they cannot sit here, but they may not read the transcripts 

and that they may not know the substance of the testimony. 

THE COURT: Well, it depends on what they are going 

to be testifying about. 

MR. LYNCH: Professor Kayton is 9° ing t0 

ab ° Ut ^ ^Pened in the Patent Office, Y°- ^ ^ 

testifies about 

about what i s 


is testifying 

a ny more than that, then he 


3Ure just v h 


0c curring at this trial. 

~ hear you . 

THE C0U ^ : A11 rightf Mr . Katz- ^ x am not 

1 having difficulty h ere be ify ab 

at the i — t0 


Mr. 


s ti 


Rat Z; 

^On' 


S3ue is that he is <?° g to test! 

p rofessor Kayton is 


al s 


fy 


-ud 1 


a s 


based on te 

' ' 4 »onv ~ s u " 

Dr. Schoef fle ° f tech nical witnesses/ the rei, 

vanc y or c a3Sumi ng credibility of 3 ** 0 t * rt 

references th ati °ns with resoect to tlJ ® 0 ff ice ’ 
at Ve re 


c °nsidered in the pa 




lessor Kayton has in 


.14 


engineer^ 


, n d * a 


^jiernatics and compute 


^eit 


rs 


ft 


ground in 


°® B 


e U 


Labora- 


tories . 


the 


COURT: One of the things th at : 


c °nsider here 


ip °int to have a 


.. is a lot quicker from my at . B . 
is time , and xt x® s tand Poi _ _ _ 

„ and listen to it and -just u 

witness sit here and ] st have him answer yes 

to the question, "Have you heard the testimony,” than to go 

through the laborious process of acquainting him with what the 
testimony has been by the way of a hypothetical question, or 
however you might do it. 




41 bl 


X want to deal with Sub 

S Ur 


! re al substantive el eni e nt 6here ' and 

2 unless there way, and it seems tn 6]Udlce ' 1 

„ t t0 it tl,e ’ , . * quick way 

3 . S jt here * nd llsten - Ihe "yo 0tll 

4 is to have hi® 0n cross 

Mr . Lynch, make whatever you wish 

5 examination, W r * of th * fact 


5 e 


examination, 

that he has been 


sitting here. 


7 MR. LYNCH: Professor Kayton, your H onor , experts 

8 in many, many cases. He is an extremely well-known expert, 

9 and I believe he is an advocate from the witness stand. 

10 the COURT: Well, I have never seen one of these 

11 lawyer witnesses in a patent case who was not an advocate. 

12 That is why they come here . 

Hnnor# hut when 

MR. LYNCH: I understand that, Y° 

M you ' Ut lawyer listen to the entire ««" *" d * et °" 

“ the “ U “ eSS I believe I am prejudiced 

16 ,w «urt that 

w °uld like to point 

17 Rule ^15 indicate , 5e ^ ^ is 

s that witnesses shall ,telv 

18 tbe b «de n of , h . is 3&s° lute 

e other party to prove i^ 

19 necessary to 

case. 

20 

21 ° W ' Prof essor Kayton ,, 1 think, is 

’“ E '»»«. „ „ee‘ sS 

22 probably tQQ * We H, absolutely 

23 ‘ t0 " , a Phrase . 

26 9et by °“* T! Sothing is absol^’ 


;S ary* Vq u 




ung if 


ne cessary . 


16 


mp 


Not without both 

■VNCH : 




x am thinking 0 f 

,0 co»V- k “H. 




MR- 


LYNCH : ThC ”° r<i in the ru le 


Is 


Sss 


e ntial to 


r the case, your Honor 

the 

«« Honor. I have no ob jectiot ^ 

, „ i-n Mr. Schoeffler's testing, 

Kayton lisK"‘ n « t0 *“»' tie other 

expert's testimony, but all of the testi,„ ny .. 

If he listens to all of the testimony in the 
case and then is permitted to get on the stand and testify, 
it seems to me, your Honor, that we wind up with a potential 
analysis of the Patent Office record shaded by what has 
occurred in the case. 

the COURT: Well, let me ask the plaintiff this. 

°° i0 “ •»« by having Professor Kayto. •« bere a " d h ‘ at 

everything M thereby ^ ^ ^ „ tM .«— * ““ 

»*- * . — you lose by 


Mr. Lynch makes then y° u lose 

concerning his credibil 1 ^' 

having hi s testi -«t? If he d ° e 

“ — subje=ted *• that 

— - thasb ; e ^ 

been going on here, * 1 


the value of 
over what it 

shade that Mr /" “ 

* tynch 

here. 


w e 


ii 


be enhance^ 


H i 

te stimony to the Court ^ ^ tU nity to 


w °tld be . _ . 

it he were given 

suggests that he 


op? 

th£ e by sitt ing 
woS ld ’ 


about 


„ tons- Mel1 ' i£ Ho„ 0r 

that, ° ur °P tion ' ° f COUr8e ' w «u ld be 


^ con 


cern 


ai *" WW4W ' , , , Present hi * 1 

h . „,y tb»t he would have the „ axi 

in such a way _ Edibility. 

j4y own fee ling about it i- 

a Patent case i s 

nit, have the expert , the lecrai e v - 
you normally have ex Pert, ^ aS tfte 

, • i uvnerts in the courtroom, and it : 

technical experts * “““ it ls much faster 

and more expeditious and efficient to do it that way. But I 
guess I would think that as between having the witness lose 
any credibility and having to do it the long, hard way, I 
would prefer the latter. 

THE COURT: I cannot guarantee you that he would not 

4 

lose something, and it may well be that he would not lose an 
iota of credibility/ but I cannot predict one way or the 


the 


other . 


MR. Kat 7 • r , , « , , m n ch more efficient 

z - I think it would be muc 


“ J- V- »Y W U J-v. - 

to be asking the 

questions based on the 

THE Court- t h 

1 do, too. 


testi 


mony 


MR - katz- to struggle - 

~ rather than to try 

tbe co °w. Th . d “ a6t- 

T here is not the s 11 - 

MR. attacked. 


KATZ; 

which themselves 

Jt is much faster d e£ fi 

^ u st 


just 
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sit here during Dr. Schoeffler* s testimony. That is our 
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system for interfacing a microcomputer to a pinball game 

playfield ana its switches and display els.«« * hilc c °"- 
trollino various b>u ty __ ball ., ot i„ti.g 

in response to . . * and we will 

1 e Microcomputer in real tiro ' 

talk about that con . -1 duri»* the test i‘ 

cept in much more detar 

th. (1 ,t„ is one of the 

Inventors. Mr. Frederiksen, 



To ne 


opening 


The 


in ventors are Mr. 




^nd Mr . 


Nutting* 

an industrial 
arcade games- 


Nutting, David Nutti nq 

M* * y ' W(i§ 


e <3uc 


ated as 


desi9 ner and W3S a desi gn er 0 f , 

ec tromechani ca 


m 1973 he was director of qamp . 

in yame development 

for a small company in Milwaukee called Milwaukee Coin 


Industries . 


as 

la 


He hi 
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]SJ I N G STATEMENT ON BEHALF 
GOTTLIEB AND ROCKWELL 
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depend, 
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,n t vwCH : May it please the Court- 
MR. LYW^n. i uurt , your Honor, 

as your Honor is aware and has been aware f or the last five 

years, this is a patent case. In this opening statement, 

because our brief was short, I would like to be slightly 

more elaborate than the plaintiff in the examination of 

the evidence that the Court will see and the witnesses the 

Court will see from the defendants. 

I believe that at the conclusion of my 

statement, Mr. Goldenberg may have some words f ° r 
COUrt - "e win endeavor not to make them repetitive, as 
“ * Ul thro “^‘ the trial, your Honor. 
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defendant to note that in opening statement. 
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(There was a brief interr uption.) 

MR. LYNCH; Two amendments were interjected into 


Honor as 


Claim 1 — and Claim 1 is being put before your 
illustrative of what occurred in the Patent Office. 

The amendments , your Honor will see, as they 
appear in the printed patent document, are in italics, 
eletions app ear i n the very bold brackets. 
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the fact that the game 
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Your Honor will notice the clalrns 

..lied for a game apparatus. How, we hate a ga , e apparatus 
f the type that has to have some type of game surface with 
a surface projectile. 

The point, your Honor, is, the evidence will 
show, although this Court is not bound by what the Patent 
Office held was valid, and this Court will look at that 
patent from a validity standpoint and apply the statutory 
criteria to it. 
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to be . microprocessor type system that »oti a CMtrol a 

pinball game i a jukebox, a vending machine, a game , a 
bowling game, a driving type arcade game. 

Your Honor will notice, and the evidence will 
show, that the game, such as the arcade game, the gun game, 
the vending machine and the jukebox involve no surface pro- 
jectiles. 

Pinball does indeed involve a sur ^ 
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very much tn nit an 8 

here, the calculator displays an 8 on it, di Eplay , 

Switch inputs giving an output. 

A pinball game and a surface projectile game 
are very similar, your Honor. 

We have here two pinball machines that 
will be introduced in evidence, Hot Tip games by Williams. 
These games, the one on the left, of your Honor's left, is 
an electromechanical game; the one on the right is a micro- 
processor controlled game. 
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Cia im Sf the 
• that aspect 


c Uir 


or cue is indeed 

accomplished by others p rior 

old, had been Mr. Nutting and 

and, under 35 U.S.C. Section 

Mr. Frederiksen 103, i s obvious. 

Yoor Honor will hoar iron an tIpert „ itness , 

\f'yt r ^ 

Mr. Andre Vacroux from the Illinois Institute of Technology, 
an acknowledged expert in microprocessors and microporcessor 

\J fy i. ■< /(*■£. "i ° *-.**£* 

design. Mr. Vacroux was in the art at the time, and Mr. Vacroux 
will elaborate upon various of the prior art references for 
the Court. 

Your Honor may also hear from Mr. Donald 

r . Mr. Dunnpr i o . , ..f nractice, and his 

„ unner is an expert m patent 

testimony may be the testimony that 

necessary depending upon 

is adduced f rom p 

rof essor Kayton. 

, , hea r from 

1 naliy your Honor will li kely ' 

another Bally emril , e , in defendants’ 

1 em Ployee a* i i * q ca se ' 

yee r if no t m Bally s 

cas e, a Mr. Min. verson had an 

, " UU »» taJ.r. on- Hr wi lU»* >nae 

explanation dnd * oin mercial 

“ for ““ 

1 success 


Dunne] 


sons 


iaJ 


Anderson Mr 
explanation an , ^ ^ 

success of Baiiy , B . t0 the reaS er ei 

as refl ect ed in the PlnbaU gamSS * Th3t ^ ^erci, 
success which 6 docut nents of Bally* iS * „ a y , 

lS n Ot at-4- • MUt tin ' 

Nutting vay j tr ibutable to th e aS e 

th « w a „ . tt> iS 

V th at is involv ed * n GoJ den 

t. of- 
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to s 1 am sure th 
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Mr 


Goldenberg 


M r 


^ynch. 


GOLDENBERG: Would you want 


me 


do 


that no w. 


the COURT : HOW long do you think , M „ m be? 

MS. GOLDENBERG: I am sorry. , ^ ^ ^ 

ten minutes or so, Judge. 

THE COURT: Is there somoone else who wishes to 
make an opening as well? 

MR. GOLDENBERG: No, that would be the end of it. 

the COURT: Why don't we get all opening statements 
out of the way. 

MR - G °LDENBERG: All right, Judge. 


)ld enberg - opening 


opening S 

electronics 


statement ON behalf of 




MB. GOLDENBERG: As Mr. Lynch told ^ ^ 

• j repeating fill that he has 
attempt to .»« d ieP *»id t „ you 

this morning • 

THE COURT: Excuse me just a moment. 

Are Gottlieb and Rockwell the same — 

MR. LYNCH: Your Honor, Rockwell made the micro- 
processor system, and Gottlieb made the pinball machine. There 
is a claim here that Rockwell induced infringement or is guilty 
of contributory infringement. 

We have an infringement defense. I didn t go 
into that because of the time. 

m “OM. But you ere representing «• «“»■ »oth 
ROCk " eU «« G o t tli e b? 


LY 1 *ch. Yes. I think that i s 

your Honor. 


fair to say , yes , 


THE COURT. 

• All right, thank y° u ‘ 

Thank %, 

you, Mr. Goldenberg* 

. ’ G 0 Lde nber G: T thi* aS 


Mr „ ' Goldenbery * the e 

GOl DEn BE rg t thi pK 

proceeds in ^ G: Y °ur Honor, I quite 

and beyond dJ *"*' Seve ral things « il1 Nut ting 

8 Rute . n te e *' 

Freder iksen r d . ne is that the P * te * n0 t i nve 


Freder iksen r d . ° ne is that the 0 t i ^ 1 

mi croproce 8aor> inv ®nt p inball . T** the 

to concetv. did not e ve „ iB v.»* ' i«- 

' ‘Be. o, t w» 

f Uniting thes e 


G0 ldenberg " opening 

. that evidence win 
tfha fc 


Show 


is 


substantial part a that what waS 

„ . ore was a quests 

involved n ° n of econoni cs • 

told y° u ' over the de< 

As Mr. Lynch has 


:c ades 


that 


the pinball 


ns *** ■ - 

in existence, it has i p ,„ 
industry has be n e< 3 to do some 

u .il One of the things it h as 1 
things very well- Earned to do was 

^ i n a very economic fashion = w , 
to manufacture in a relatively conpl 1 ' 

cated device, a device with many, many switches, many , many 
electrical parts, and before this case is over, you will see 
the interior of this device here, very complicated, many 
switches, many relays, many other electric parts, but the 
industry knew how to make that. They knew how to make it 
well . They knew how to make those parts well. 

Until and unless the solid state devices, the 

microprocessor, h ,-iqon to that, 

became economical in compar 15 

there was no wav -t-u . chancre. 

2 the industry was going t0 ch 

rpu state, going 

V were aware that goin<? s ° 

microprocessor The product 

would h ' w °dla gain certain advant-9 es 

Ugh t . r . „ 

° f v .. ' they ” 1? ...rtWle.a, 

^ili- 


until the *iity in the game, 


eC °^i03 


Were ri, 


ne vert^less, 

did not do i t . 


-ght, the Indus sh 0 w, ^ 

ln 19 7 2 • . agiiC® 

economi Cs beca _ 1973 , the evi de 


and i t 




mo Ved 
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r ight 1 
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at 
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gone feeling that n "* Hble in 
6<J 11 *“»lj be 

i-ake advantage of this new t e , 
to put out or take te ch 


the industry 


pos s i b le 


ln °logy and have 


the same pe 


r£ 0 r«.»«> have the sa " e rol i, biu 

y ' have th 


people capable oi servioinn then,, they hesit,,^ 


e same 


There came a time when 


the y didn't hesitate, 
and so I do say to you that the evidence in this case and an 
issue that we will be talking about is the economics and 
the technology with which we are dealing. 

Now that, therefore, leads me to the point 
that the evidence will further show that those were the issues. 
Technological barriers were not the issues. That here was this 
device, the mierrmv ... created for 

°Processor, that microcomputer' 

precisely the p . n( j Mr. Frederiksen 

Purpose for which Mr. Nutting 

proposed to 
switch cl 0Sl 


use 


lt; that is, as Mr. Lynch 


. said, to detect 


1UreS Per* nt ot>er* tion dependi ng 

on which switch f ° rm an intellig ent ' 
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and it 
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wi U show Why that device wa 0 riginally 
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e s Se 


the P aroe * does 

3evi ce ' -ossjw. 

that known picked uo some lall Y that 

»^ £ ° re - ■ ^ c apab41i - 


which 


icropro cessors have capab Uiti es 


ties because mic ies that electro- 

I- cannot have or do not k 

% echanical o«»« olS ha « without the 

, ^Hitional expense, but that i, 

considerable additio is no tr i bute to 

, this patent doesn't deal . 

this patent becau al with those things 

at all. 

Tne plaintiff has told you and will be telling 
you many times before this case is over about the proceedings 
in the Patent Office, and you will be told of this long, 
drawn-out five-year battle in the Patent Office, how careful 
those proceedings were, how thorough they were. 


L. x 'i 


■f 


Gol de 

When 


nb erg " opening 
„ n u hear all the evi 


I do not 


thi " 11 


„ill have any doubt 

,K y «« 1,1 1 

th.. »»» t the patent ““*»•« « 4 he 


11 that matter^ 


9 that that 


is not true, — «e re „ as 

, a assume that the American 6ngi . 

essentially t ring community 

, profound idiots . That i s no 

is populated ty P the case because 

'ii establish the point that sn ■ 
the evidence will esta iat engineers of 

reasonable and competent skill could have done this when the 
economics became right to do it. 


Another matter of which you have heard this 
morning and will hear more is copying by the defendants. The 
evidence that you will hear, and this will come from Mr. Michael 
Stroll, president of Williams Electronics; it will come from 

engineers associated with Williams Electronics that that simply 

was not true mu , . Electronics ' 

* There came a time when Will **" 18 Eie 


management f e i t . , „ f r om electro- 

xt had to make a move and 9 ° 

mechanical to Tt hired a person 

state pinball control- 

well qualify, , Mr. Michael 

Stroll. 0 Undertake that task f° r th 

», .,j 0 n after COn ~ 

hr, MinVi 

sidering th ael Stroll made a develop 

m att er h* d 

its own in~ ho Care fuli y that WiU 13 * ^ing ca Pa - 

bilit y* h 6 t 9lnee ring and computet t ^ peop i e with 

Wen+- 

those b ackgr out and recruite d a a a ssignm ent 


those backg t 

9 t ° u h(a 8 


lnd U and recruited a tJl e 


hs "*««« to , * “' u i»«u fled to <*■* > 

de.l With, .. ' th '». Thai, a - . 


5 iv e 


The y had one ^ ° . t n P 1 


naa one **■ 

machines. ** W ds 

° kecome fami^* 
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Th at was a cCOrn ^ lishe d in 
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in months Wi 


a wa s able to offer f 0r ' * nd ' indeed, 

iU iamS _ 


.net, the game. Hot Tip, th 

ial pr° duc 


tlarlte t its first 
° U s ee here. That 


3 commercial v see here. T1 

. ally been on the market, Sol 

4 game had on? n its electro - 

■ , version. It was then desig ned f 

5 mechanical ver I am sorry- 

• -I _ _ J a 


6 The microcomputer was then designed to repi ace that electro _ 

7 mechanical control, and the same game was sold i n the solid 

8 state version, which leads ine to another point. 


Gol ^ 6 


nb erg ' openincj 


is perhaps rcpeti ti 

Thi s s of 


id, & ut 


i th 


in t it boars so.o su, ht 

*e 


Mr. Lynch 


has saiQ» 
do wish to e 


success . 


laborate 


on it: This busi ne! 


Peati 


iftg, and I 


c °mmercial 


AS Mr. Lynch has told you, the evi , c . ,, 
n ev iaence will 

show that the games sold by Bally, the games sold by Williams, 

the games sold by Gottlieb, do not use the Nutting device at 

all. They do not come anywhere near it. They are quite 

different circuits. Bally does not use it. 

In any case, on this commercial success point, 

and I diverted there -- on this commercial success point, the 

evidence will establish to you that what sells a pinball game 

is its playing features, is how dynamic is the game, what is 
the player a fn it. That is 

9 m uch j_ s t ^ e pi a y er attracte 


S ° ld Plnbal1 games from the moment they 


the American 


en tertainment scene. That has 


arrived on 
changed. The 


sales figures ,1 graphically 

demon +■ Wl11 be Presented to y° u ^ 

th , t , U.t of 


names and the 


■cause they will show a w 


whether th* GrS S ° ld ' and this i s g ° 


they 


corning fr 0lr Hng f rom Williams ° r W “ 

bn*., . 


Got U : 


be true 


, they are 
from Ba 1 ly ^ 


C 0 ^ 

w hether they are „ e eti° n of tb at 


in 5 " 

tb e -ill sell 


list is °n e ^ Y ° U wi U see from t* e ^ w iH sell 

25 ' 000 - They b 1 1 Se U 2,000 . Anot bef ' both h aVe 

^ th K 

micropro Ce aVe soliH :0^ s r game than 

83 o r . state con** ,t* r y 

c On v 


c °nt; 


' bu t one gam® 
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GO 


fhe r gafl e ' 
the other * 


lde nberg - opening 

It , pl^ er appeal A « f ar 


^ 0 r e 


tbe ” hat 15 enClOS<ld " " te 

lling tne y 


se 
you see 


That is what sells 

over tl.e«- 

The matter of noise, a 


111 t h 


ctive in 
e box that 


fairies 


Pinball . 

1 ar cade, I 

■ jonre will perhaps agree and th« 

think the evidence wi there win be no 


dispute between the parties, is an electric,; 

ironment. A pinball game is an electrically noisy device. 


Steps have to be taken to deal with that, 
the evidence will show electrical noise i 
has been with the electroni 


But, once again. 


s a phenomenon that 
cs engineer since the beginning. 


He knows about it. He knows he has to deal with it. 


The 


evidence will further show that in the 


attern of develops, any devioe , wMt th e 
■ o design hi j 


t any uevice , Wilau *'***’ 

LS ci rcuit, to develop the electronics that he 
'ants to ^ * . i.s. ae a 


devel c 


' vac V C2 J» tJ LilC ^ 

L °P. and then as a second-order thing ' 

hing which must hi s product 

dealt with before he P 
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witn be to re c 

he x second-order 

a _ dealS Wlth the noise and ° * 
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knows 
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s0 ive that Problem 
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ive the noise problem as th ey 

attempt to so w i t ig nofc use d 

It is not used by Bally 

by anybody e ^ s t is no t US ed by 

rt is not used by Gottlieb. So 

williams. i otl Ung was derived 

there . 

My final point is this copyi ng niatter> x spoke 

earlier of Mr. Stroll recruiting a staff of competent engineers 

and computer programmers , and that is just what he did. The 

evidence will show that those people came from an industry 

that was already using microprocessors. They knew how to 

use them. They did not copy Bally at all. There was no need 
to copy Bally. 

In connection , if « 

and the evi dence a doubt, that what 

il show you this bey° n ^ 

they copied „ as that built the 

the literature of the co»P» Bjr 
microproc essor Company- 

y Were usincr, the Motor 0 

v ' .rrangercent, what 

«. that the 


Williams 


« f . t to as — 

SyStem architecture re P rop OSed 

■ S i ^ _ --eft* 
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Product i 
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by Motorola * nfc ical to a circuit 3 ^ year befo 
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tone: Good afterno °n, y 0ut 
Mr. Tone. 


LU 


io *o r 


as 


Je 


the cook’- 

tone: plaintiff calls 

ffrey E. r^erits- 

THE COURT: Excuse me just a moment. 


its f 

r irst witness 


Tf you'll hold on just a 
another matter. J- 1 i J a Minute, 


There may be 


we have a 


criminal matter. 


(The Court gave its attention to other matters on the 
call, after which the following further proceedings were 
had herein:) 


THE 


CLERK: 78 C 2246 , Bally Manufacturing vs. 


Gottlieb, case on trial. 

THE C 0 U *T: Mr. Tone 


Mr. lynch- V . the Court, 

Tour Honor, may it pl ease 

behalf of 


~ ‘lunur, in d y j- 

I note the 

ea rance of Mr. Howard 

Gottlieb. 


Arvey 


on 


rn oo»- 


THE COURT. r 

Mr. Arvey. Good af ter 
Now n s other th 

we ' ve al l0Wed ' this point all P^ s ° c 

room. ere should be excl^ de 
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*"« Eour fi 
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ifl* 3 
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state 


y0 ur full name and 


s Pen 


^ Li 


last name. 



please 


.. Jeffrey E. Fredoriksen, P 

A. My name i ^ e ' d ~e-r-i- k -s-e-n 

are you employed? 
g, By whom are y 

Mnftina Associates. It's a wholly „ 

A. Dave Nutting ly 0Wned subsidiary 


of Bally. 


a Is that Bally Manufacturing, the plaintiff in this case? 


8 A Yes. 


Q. will you please describe general 
business of David Nutting Associates. 


ibe generally the nature of the 


A. Dave Nutting Associates is primarily involved in the 
creation of new coin-operated games. 

& What position do you hold with that company? 

A- Director 0 f 

engineering # 

5 And wh *t are V n, . +. ha t capacity? 

y Ur re sponsibi ltiies in ^ 

6 A. T v ^ 




6 *• 1 primarily a • 

1 rect the electronic de 
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^ Pleas e dear • 
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A. 

ft 


mat ii‘ y0 “ 

T 4 0 ined the Air Force. 

From then 

„ n 05 a6 »ut yo»r service in th<s Sir 

Tell us rce i nsofar 

t0 your education. 


as 


it relates — - 

fll0 air Force in electronics a „ 

A. I joined th as a communications 

technician and had almost the full four years that I was in 
the Air Force as training and experience. 

During my time in the Air Force, besides 
dealing in the area of communications and multiplexing , which 
is communications relay centers that I worked in, which were 
like Bell Telephone overseas for the military, X was exposed 
to the multiplexing there and after that went into a main- 
tenance management position, where I got involved with com- 
puters on the Air Force base. 


t Wa V did you get involved with co 

▼ 


impute 


rs‘ 


^ ® ta r tsd 

as a key punch operator and then 

down to the COm 

Pute r center at the Air For ce 
printed off th tne A 

■'■Ugs of the cards that 
They ^ . 

would be p 0ss . n ° checking, so I 

■** n le f o 

cards fo r r Us to have the compu t0r 

ln st ea ^, _ . tne" 1 


took the cards 


base, where they 
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a s* e 


thew if it 
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nd said that 1 ^ $ )c . 


n 9 it 


m y se 1 f to do 


th 2 




Fre 


de 


ri* 


se 


u 
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item 


to 


de velop programs , GV e n 

tn 0 Ug 


°n their 


computer syste m . _ ° u * they wouldn't 

gi ,e me access to the »•«.!„., ^ ^ ^ 

pro,ram, to, ether from the Englreh lac,.,,, , ^ ^ ^ ^ 

di roc tly on the computer ann <:• 
in machine code direct * , r and finally did 

succeed in getting the computer to check the cards, the main- 

tenance management cards, for us, and we had dropped our error 
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consultant in the summertime full time. 

0, When did you go with Milwaukee Coin Industry full time? 

A. it was in the October time frame of 1973 . 

Q. On or about July 1st, 1974 , did your employment change? 

Yes, Milwaukee Coin Industry was cranking down its 
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Nutting Associates. j went tQ work with Dave Nutting, and I 
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vention that- 

trial without aahin, I-r»i»sio„. 

MR. TONE: Very well. 

BY MR. TONE: 

gi I hand you, Mr. Frederiksen, a copy of what has been 

marked Plaintiff's Exhibit 3. 

Will you tell us what that is? 

A. This is the re-issued patent that I filed back in May 
1975 . 


25 




p re deriksen - dire c ^ 

We offer the pate nt 4 

MR- t0NE ' ' 

„ rinT . All right, it i s rQ 
THE COURT- r eceive( 
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ion to hearsay, and certainly a leadi no „ 
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MR. TONE: As to the hearsay, your 

THE COURT: Well, you don't have , 

c co answer the hear 


say . 


The leading — I suppose it is a little bit 

leading. But I'm. going to overrule that, too. Go ahead. 

BY MR. TONE: 

0 Y ° U may P ro ceed to answer. 

°° y ° u have the question in mind. Mr. Frederil 
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ati 


conve 

t i° n 


«•« th 5 this t 

tha t if 

* Was stated. 

^ ^eari • 

inventors that a ' thls is the co 
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days for substitute* 

They had done some designs l'u 

e ^is already 
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r having to hand- 

wire relays, which were very expensive -- . 
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about two and a half to five dollars apierp k 

v ece - he could use 

the electronic logic equivalents, which were in the 25 to 
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-eries of conversations , . 

a. i started a ser n s ^ 

J f < ne what a pinball was. 
attempt to define w 

, refer to Dave, you mean Mr » 
q. when you reter it. Nutti ng? 

A. Yes . 

THE COURT: Do you have the approxim,*. 

imate time when 

this conversation took place? 


MR. TONE 


: Thank you, your Honor. 


BY MR. TONE: 

these conversations occur, the ones that you 

were about to tel l 

te il us about? 


auuui i 

^ „ The times that r u 

had the conversations 

defining th* . 


with Dave aboi 


the MOA, that's 


in ’ «>. fUbau m , . . 

Music o TOr „ hlne3 were after « 

“ 3t °rs of A and that 

* nd riCa show in Chicago h 

And w h en 


Ot 

A. 
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A. 
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Fre derik : 
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I had Pl^ ed a Pinball aa . 

, . ^st of us 

idea what was requi re ^ 

them work 

•r 4- A _• 


have. But I had 110 

,MA “ C them worK 

I started asking him 

Ser ies of ques- 
tions in an attempt to try to logically def . 

ne w nat a pinball 

machine really was, as far as what devices cH* 

aid you need and 

what type of logic functions did it have tn r 

uu Perform. 

And did Y ou arrive at a definition or definitions of a 
Pinball game with Mr. Nutting in those conversations? 

A * Yes * Yes, we did. 

& And state what was said on that subject. 

A* I'd asked him 

several questions about what the elements 

were and he said 

hat they were primarily consisting of lamps 

and switches and 

s °lenoids and a digital display of some 
sort, the scoring drun , s . 

th '“ 1 “ kea hi » *«th.r ho« — l “” — W 

And we elusion that 

he needed ah a Hy came to the c° 

a a h 0ut 4 q 

u °r 5o t 

u lamps. 

And I oi . ha t was cl 

to that - thi. Sd a binary number t h 

. „ 93 a oom -,*ber 64, 
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that should be ° Uld be s uffic . ent# An d he 

Plen ty. 


was close 
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said, yes. 
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An<a there also, dig its, 

0 * 


then a* 
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„b.ri»S ' hat 


jectivc was to do 


9 tVr 


machine, h e sa 
be sufficie nt * 


said 


that 


^^ a yer pinball 


for a two-player, lg ‘ * yer pi 

" gits should 


be suf£ici eii 

And so also we needed some So , . 

en °ids for things 

, UvirnDGlfS and til© S 1 dG kickers -. j 
like the pot bumpers r s and the chinies fchat 

were in the machine, which we had intended to keep i n the 

beginning . 

And that added up to somewhere around 10 to 
15 solenoids that he would need. So we said that 16 should 
be an adequate number for solenoids. 

the COURT: I'm not going to understand your answer, 

but what is a solenoid? if you tell me a bout ten times. I'll 
probab Xy „ t it 0 „ ^ ^ ^ 
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his Honor, »r. r that is, 
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physically how it wor 

THE COURT: You mean one of those f h ■ 

tnin gs on the pin- 
ball machine that flips? 

THE WITNESS: Yes, there is a coil 

a C01 l underneath, a 

coil of wire, and it is an electromagnet, and then it pulls in 
a plunger of steel and that is what makes the flipper move. 


THE COURT: I see. 

BY MR. TONE: 

0- When a current • 

z is sent through the coil, what happens, as 
a matter of Physics? 

It h 

eC ° meS Ba 9“«tic, of course, and it magnetically pulls 

ln that steel *%i 

Plunger # That- i 3 connected 

“-ugh l, nk hat P 1 "”" 

to the tnr. ^ lust to a shaft, 

and then wh en ° the playfl 

Pln« moves with i *• 

a Coil nger Phils in, the lfc * 
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known as wh at? hunger magnet toget* 6 

1 T - at 18 ... 
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that it? 
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. fhese two pinball games, both i k . 
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are? 


to the court's right and tell us what they 

May the witness come down and demonstrate? 

THE COURT: Yes. 

BY MR. TONE: 

Q. One of these is the original electromechanical game, is 
that right, Mr. Frederiksen? 

A. Yes . 


Which one is that? 

This one here (indicating), 33 — 

Thfi ° ne that is Plaintiff's Exhibit 332? 

Yes. 

The other one * 

e is what? 

This i s an 

. lect ronic version that we 

original ele ctro 

0 . That i31ab aniCal »Od.l. 

[t , elSd p laintif f 1 s Exhibit 333 ‘ 
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through the r 


will come up thv ’ / ^ 

*“ 1,1 ' 

_ r and it can get ca Ught . ° P here ' 
.ng er ' gnt in th 

liu s hole in 


the top. 


For an example, as the f irst 
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Xain Ple of what 

it crets kicked out bv ■ 

a solenoid can d / gain one of these 

plunger mechanisms on the bottom. 

you can see all these dif ferent plungers and 

things. Here is one here. You can see the plunger here. 

This steel plunger gets pulled inside of this 
coil of wire when you apply an electric current to the coil 
by hitting the button, and that plunger action is what causes 
the tning to rotate to actually flip the flipper. 

Those types of solenoids are very common in 

the games. 
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. ver switches, for example, Th 
switches, rol ese little star 
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. . rauses an activation thrm,„k 
top of these, it cau,e cnro Ugh a pair Qf leaf 

springs on the bottom. When they touch, they make an elec _ 

trical contact that is an input. This is a target switch -- 

noisy thing — and when you push the target switch back, it 

closes a pair of leaf springs again, leaf contacts, and that 

also gives you an electrical contact. 

This is a rollover switch, and when you roll over 

the top of this, it closes again a leaf switch on the bottom 
cind it oivoe 

you another electrical contact. So the primary 

sensing device on the pinball u • e these leaf contacts. 

Pinball machine are tnes = 


Hover switches. When the ban 
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complicated, 


Some of them get very 


c w**.w x x x x_ auctions r as you can see — 
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r f eatur es of c and whatnot. 

of the game like bonuses 

There 1 a , A q wit ches and 

whatnot on , h 0t ° f relaYS 

lhe b °ttom of th 

r the cabinet. 

Here 1 * * is a sequence 

= .. s a loain It 1 


omec’hanica] 


1th them. 


in get an i c 


When they 
t so that you 


; s and 


Here 1 s 

search of * 3 lo 9ic assembly- Ifc 

S °TOe c; o i 

° r t. m i , coir-P 1 

very expen siv Se Set to be very 

6 dev ice s . 

THE C °URT- m e 

mechanical, ^ ' 1 ta k e it that th e ^ 

° r a ser ies 0£ that y°u have got a me c* anlCa 

o v> > i v 1 

electricity, dev ices that a^ 


lica 


sequence 
:a ted and 


eiectro- 

te? 0 ' 
ho ^ 

i device 
ni° al 

riV ated by 


Ttl£ Hr, 

TNe h S; t 

a ^ s correct • 


Thi s 


prederiksen 
is purely a very ev 


, industry. There's a lo , 

electro.ech.niW 1 lot of 


cal a 


pplication here. 


* U<L 


3 ^on of the 
-Ctromecha ni " 


BY MR. TONE: 

0 . you have described the various switches. 

What happens when the switches , 

s opened and 

closed with reference to the other parts of the machine, the 
display system? 

A. Well, through the logic functions underneath, scoring 

may be required, and that will go to the drum assemblies in 

the back, which are electromechanical as well, and they have 

solenoids and will kick up the scores of the different 
columns. 

nat is basically how scoring is accomplished. 

The ^de kickers are also switches. You can 

see a pait , 

r leaf , 4 -he side here, 

switches sticking out of the 

lust right ha 

here - When +- k . the solenoid 

the switches touch. 


kicks the ban 


solenoid . 


a combination of a s«i 


, tch and another 


The t 

is a spe cial r9et switch here, thiS 

can make a . a switch , h e baJ 

a Se ri Qs c ' n • When tn e 

r ° lls U P- t. 3 ° f act ivat -i tJ > 8 

lif at ions . So aS 

cause more S ° n a c ,tJi' 

th an a ° nt act underne 3 

Si «si e a 

S 0ni6 °ti vation . 

° f the h 

bal ls on the P 


inner 


swi tc 


it , i 


? ins , 


a. •* ‘ 

,»a * l can 


ederiksen - di re 


i - the re b 
also ' 

. i _ e p capti^ 

have these ^ r 


re than one ball her e 
more p. 


balls, and v/hen the ball SXa,nple ' ^ oU 


go up 


the switches on the side. 

and h lt 


_s that , they 


it is a peculiar featur 


6 °f thi 


captive balls on the playfield. 


s game , the 


So this is basically the switch 

WJ -tches and th« 


solenoids and lamps. 


Fr ederiksen - di r0ct 


Cj 4 


The l ain P S that 1 am refer ri ng t 

0 there 1 £ 


two 


kinds of la*P* 


under control 
able to turn these 
the scores, 
the special feature 
targets hit. 


here. The lamps that 

game. For example, w 

e nave 


actually 

the 

' " ave to be 

lights on and off, the 

s Underneath 
the shoot again lights, the extra ball light 

lights like getting into A> ^ ^ D 


Other lights like the lights that are burie 

behind the plastic overlays here are general illuminatior 

lamps. They are just to light the game up. They really 

serve no logical function. Those are wired up perraanentl 

through a relay just to turn them on when the game 
is on. Thev -i,,*.*. 

1 St stay on throughout the entire game. 

So those are the two types of 1^P S on her 

^ S ° We h ^e basically the lam?*' and W " h3V ’ 

the switchpe 

a nd the Snl . . . ta i display 

mechani s °lenoids and the dig lfc 

mechanisms . Wi v pinball 

machine. SS y ° U Can construct any * 


& w °uld you 


° Ve th e cover from the el ® C 


tr onic game 


just to show 6 Cover from the e 

the C 0Ur , 

A * Wha t that looks U* e < 

^tght bB . . „ the *> ack 

° ne s in Cp • lnter ested in seei n 


this one since ^ 

ls ° qui te complic ated ‘ 


Thi, 


Ls one 

' ref sr ri 
Yes - lng to 332? 


& Pr °ce e(3 


w ith 


that 


then 




ta 


kes th< 


le som eo& e 


cove 


r off the 


e l eC 


p re deriksen - direct 
tr0 nic game. 

0 f the stuff that i 




i ) r 

o-> 


S i 


a. The «aj° rlty 0 " th e b acl of this 

.uctronehl'anical logic. T here , 

cabinet is el re aliy no 

to hit back here. T+. . 

switches or anyt i is the solenoids 

with the switches to do the logic functi 0ns primarily> 

That is all that is back here. 

Also, we have these scoring drums, and they 

can be hit to sequence the scores up and down. That is 

basically how the machine scores. 

This is another type of drum assembly that 

is used for logic, not used for display, and, again, it has 

a solenoid on there, and it has a lot of contacts on this 
thing . 


The most important point to note about this 


is there i s a , 

tendons amount of relays 

a real rat’c 

s nest. 


and wi 


ires. It i 


T he trie ■ , , this is that 

ck is when I looked a fc 


had to fi gur 

e Out s 0 

Q. All ri 6 Wa ^ not to have to 

ri 9ht. T 

Let's 4 . 

game. tUrr * to 333, which 

*' N ° W ' the eIec ^ 

we — we h asi ° niC 9 a me -- this is 

,look 


do 


is 


all 


the 


that , 
electron: 




ve 


5u tted 

311 the Wotks the insi 


ni* al 


m a 


an 0 lectromecha 

•i^ iy 


rS ion that 
c hine like 


out 


de s out, jt > s1 


f took 

the taj 


out n . uut ' J on c 

f the iri . . t h ein 

Vj„ n side and pH ed a nd the 

SUl l h ad l*» ?S 

9(3 ^ retain th® 


-itch P aI 


Fre deriksen - di rect 

to at least kn °w th ai . 

w e h 


!simPlS SW1 sole noids that were req^ 

sense and the ° do th 

Hon or the flrpper motion, 

actual ball *° tl0n 

rn the back box, none of 

e chanisn that 


* , ui> 

aVe a ball 


was in the 
e lectronic 


-^uuisn t. 

other machine exists anymore. lf 

0tn U 13 not all 


We still have the chime assemblies with 

their solenoids as solenoids that are required, and there 

is a device in here called a knocker. That just tells you 

that you have got a credit. So every time you drop a 

quarter i n , the thing sounds off and tells you that you 
have another game. 


four, fi 


y°u can see that there's like three. 


ve - six, 


solenoids in th 


SSVen ' eight, nine, ten - there 


s about 


pretty im Portant f@ 


ls machine. So the soleno 1 


ids are a 


atur ( 


6 - 3bl 
feature -| 


Fr ederiKsen - direct 


; ticking up through 


targ et switches can 

als ° b, 


*■ 6 V 


the play field, and fk 

these 


>e 

here as 


of switch/ 


itch/ hut they 


3i*e a i 

y are right on the SUrf 30 a 

3 eg ^ 

the ball hits the taro** 

' the Pitches 


so a tyo< 


switches 

5 close, and it is very similar to this ron 0 

Ver switch. 

6 0. Where is the power supply, Mr. Frederij^ Se 

7 A. The power supply is these transformers ■ 

ln the bottom. 

8 They take the AC power and convert it to m , 

tne low voltacre, 

8 V “ y "° Ch Ute a tr>in volta5e ' °° i« y o„ re . xly 

.0 cannot ,.t too hurt on the hide of the nachi.es. 

11 & All right. 

12 A This is q • 

01n counter . These appear in both games. 

13 This coin counter ke 

ee Ps track of how many conis are drooped 

14 in the machine 


now many com: 

14 in the machine. 

15 

But fh 

16 is that the h 6 lraP ° rtant thing to notic 

ott °m box 

17 ft Would v ^ Ul te vacant. 

you °Pen up .. 

18 about that? fte bac k of this machine 

19 * In back 

" lo9lc 9o„ e ‘ his "•ehino all th . 

* a n d 

” 1 " e *•««« p ' ek ^ 


notice in this one 


and te 11 u s 


" COnSi '«»’ Of t„o it with out PaCka ' 

23 “ttation p„ h>a * nice „ .» i£ d " no "- 

° 3e s a lnminum co^ et 

24 mother br^_ , h *t called a 


24 mother board 

* Th 

” tor * „ 

* t 0 


le P1U9S into this b°* rd ^ 

m °t her . , P° wer tra n s 

t>o a . ii 

1 contains Eelays 


the rel. 


6 

7 


8 

9 

10 

11 

12 

13 


14 

15 

16 

17 

18 
19 


pfc ds ri ^ ® ^ ^ ^iroc t 


can handle a lot of power. The fine ei ectron . 




So these power devices he re 


Cs cannot. 


al low us to turn ° 


the large solenoids and the lamp drives that 


3r e necessary 


to drive all the current or the power 


ne cessa 


r y for this 


machine . 


That is the total log ic package now> 

As a matter of fact, this mother board is 

The 


' t j. uuur u 

actually not logic at all. it is just power devices. 

logic is in the little electronic card over here, and 

at f n ^ n « i i 


actual logj 

that contains the microprocessor 

THE COURT: Where is the microprocessor 

r is one of the chi] 


itself? 


and show 


20 

21 

22 

23 

24 

25 


THE WITNESS: The 

ine mi croprocesso 

on this board. 

should unpluq the board 

you the parts 

the “her S i de . 

BY MR. T o NE . 

& All r ight. If 

you can do that without harming the 

ne ' do i t . . 


* mat wiuiwu- 

machine, do i t . 

wn _ k . 6CaUSe We want the machine la 

working # 


ter on to b 


Go ahead. 

THE COURT 

until some , ’ ” that is too com P li cated ' we Ca n 

until some later ♦. • 

time . 


, MR - tone. . . 

H ' Le t's do it because we can pu 1 1 b 

together, y 0ur ^ 

i ° nor - We can come A ea rly and d ° th «t . 

j necessary . * £ 

(Brief intern, 

ru Ption . ) 


T\ 
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y the 


c. This is actual] 

WITNESS- l 
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24 
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THE — - ei e 

and it consists of a 4 0nic 

computer package ^ ® lcr o proccs sor 

„ very tiny then; they didni 
, . mhpv were ve ^ t l 

chip. They have the bigger 

packages . 

This is the program memory a 

A nd these parts 

actually contain the programs that are written and then 
programmed into these parts and then plugged into the 
machine . 

These parts are actually glassed windows, 

so they're erasable; you can actually reprogram them 
several times. 

T he rest of the electronics on there is 
some interfaced r-i 

circuitry to do the decoding necessary 

to drive Hq ~ 

the Powe r devices. 

TONE: p or , , •, t he witness 

r the written record, 

has pulled off 

-chine. , M * '«* th. iicht center ot the 

-II, ^ it c„ there - * ^ 

n u ndem 

er neath it _ 


1 5 “ ess «■« s u£flcie „ tly i«»t 
^ a n 

, V0U te U US where Oh the P* 


ifies 


it. 


microprocessor 

is? 

’ r " E Bt »»ESs. 

labeled « t „ , ^ ' If. 0 „ e Qf ^ j 6 P 

tur. *«t. t ... follo „ ed hi *** 




l the 


chiP s 
p Qin c n c 1 1 


" 8 - 




Wh ^t * 9 

a r e these? 


• iti ? 


minting 


feeder ik sen - di^ e 


ct 


now a long 


^ the 


larger rectangular ^ 


the 


WITNESS: The parts label 


ed 


w ith 


4-he EPROMs, or electri 
ture "C1702A" are the tr lcall 

„ nries , or the program f or t h» 

read only memories, tn e rn achi 

There's also some other Intel 
There's a 4008 and a 4009 . These two parts 
memory interface. 


the 


7u 


nonencla' 


^ Programmable 
ine . 

Par ts on here. 
are the standard 


MR. TONE: Can you describe in wnr^ • 

J words m some way 

so they can be identified? 

the WITNESS: They're the larger chips on the 

hoard. TheY're 9 a -i 

Pm plastic parts. They're grey colored 

Th ey allow us to use these parts for a proto- 
type. In a production unit you wouldn't use these EPROMs, 
they're too expensive. 

THE C °hRT ; You chips- is there 

more than one chi 9 


™ E WIT NESS: 


0n that board? 


1 assu *ed that _ 


Yes - A chip refers 


to 


- - I'm s or r y 


THE 


rs to the electronic 


the 


that little 


C °UR T . 

WlT ^S S ; 


You 


Can 't assume an Y 


Pie 


Circui t- Bu t 
P 

haVe to bon d 


Ce Of 

Th 


w hen We talk about 


thin?’ 
chip i 


it's 


the 


the 


si 1 i c 


rintSd Patt in t h . lnte 9rated cir^ iC ' ^ 






ut el r of a P ac kag e 

ectr oni Cs in the cen 
1S e le ct n j.n tegrated 

r °ni c device i s 3 

aCtu 3i i 

Hitegr -"' t 

6 Inid di e 

the pack^g^' 

° Ut to 

9et them to th a 


Afl c 


.tU 3 ' 


feed on 


Fre deriksen - dj. re 


ct 


oC t them into the Cl - 
, 0 conned lrc ui t , 

the package . . , 

P little thing insi de _ 


ca 


lied a chiP^ 


that 


\ ■>> 
an d that ' s 


The little thing. 


where is the chip 0n 


what 


y° u have identi" 


THE court 

Now, 

tied as the microprocessor? 

THE WITNESS: Well, we loosely ref . 

r to the entire 

part itself as the chip. Actually, underneath 

dtn the lid here , 

there's a chip inside of all these parts. 

THE COURT: And those are all silicone chips? 

THE WITNESS: Those are silicone chips. 

THE COURT: What is it that connects the micropro- 
cessor to these ofl 

ner devices on this board, or chips on 

the board? 


can see that t 


THE WITNESS- p- 

. . First Of all, you 

chip itself i_ 

ac tUall v i lpas. Can 

see the i iHl Welded to the 1319 

ttle W ires 

ln there? 

THE c ourt. v 

Yqs . 


1 THE — S 3 - ’ 

Sgs; then We N °W, the wire 

i Plug it • 

legs out h into +-U 

bot-4, tile socket wh 

4 . . ^orti 

to wire , , 

m aii hen we can twi 


ti 


e d out to 


now brings 


whi ch 

th 


jres 


on 


S ° it*- . tb e 

s wired on 


u * 1 


)d e 


components 

V, 


TH* t, 

° n the undersi de ' 

, s i 5 n 


rS ide - 


s 0 


r a v 

Y 

W ^h 


wi 1 


to 


d* s 


a bi 1 i ty 
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I I 
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Fre deriksen - di rQct 
Can you leave that 

MR. LYNCH- at off 

I don't want you to pu . 
be photograph 1 

n i ^ fn VP m\7 ^ 


it can 


2 be photogxa^. - o n and __ 

t hP able to have my ex Pert 

3 i would like to exa ni ne that 

4 board. 


MR. tone: We'll take it off again 


put it back on for now. 


you. Let's 


MR. LYNCH: All right. 

MR. TONE: Just let us know. 


fre 


del -1 


iksen - direct 
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BY MR. TONE: 


re 


s ume 


the stand then, M r 


?r 


ed e 


.. j na else you can think 0 f fK 

is something that 


ri ^sen, unless 

^° u can show us 


q. Will y° u 

there 
on those machines. 

Can you briefly describe the rw 

ftl Ps themselves. 

We spoke of chips when we were standing at the * u 

ne Machine . What 

is on each chip? 

A. A chip is like a little printed circuitboarH • 

» it is a 

Photograph of electronic components. it is a piece of silicon, 
and it is very tiny. They are typically smaller than about 
of an inch on a side, and we can actually now 

P “" 1 “" lr ° ni “ on those chips. 

°* What do the el^ 

lectronics consist of? 

rimariiy transistors and resistors, many of them into 


A. Pri 
one package. 


example yie used 

- many years ago 

rarl • _ 


to hea 


you can 


ex ampi G _ 

a six -tran sist0r ' ny 

several the ^ ‘ In °ne of those chiP s y 

Usan ds of fhere can t 

relatively c ansi stors in them, s ° 

mplex ele-. f -just one c 

The Cn r °hic logic inside 0 

E c OURt. . 

ist ° fS 


V>\ 


i de 

e 1 v 


ins 

thems 

sis* 01 - 

ill c 

c>ut 


THE court. r ° niC l0gic inS 

made of? ' What are the tran 

THE WlTt *E Ss 0 { sil 

The silicon i 1 T hey a ^ , e ° 

18 act- Y are a11 mad „f. 

process th u *Uy B a m* n 

“ * ie ■«!,. 
something th U Co n hn t if e 

- th. t ^ h o Uses do all th e ^ re 

° Vered when transit"' 


fact 




deti 


THE 


chip, is 


the 


Fre 

74 

„ The transistor i, 

COUP.T: is part 

original 

WITNESS: The chip is a Pri nti 

^ of a large 


K cransistors on a single part, 

number of trans-*-^ 


The chip itself is actually 0rn 

y ^rown. It is a 


crys< 


tal that is grown in , 

ln ve ry large ingots 

as large as six 

x inches m diamete 


tal , a silicon crys 
In fact, they grow them now 

THE COURT: Maybe it would help if you just very 
briefly give us the manufacturing process of a chip. 

You start with one of those raw chips that ha 
been grown, and then what do you do? 

the WITNESS: That is actually a large crystal. 

It could be several • - - 

, inches in diameter, 

several feet l ong> 


and it could be 


Th ey sliro . . ,u in wafers. So 

1Ce that into very thin 

four inches i ; 


you have these cir lnt ° 

diameter, bur ClrCUlar W * fers that are about 
the Y are 

BY MR. TONE; 

0 Abo « how th . 


Ver y thin. 


Pi. 


These waf 


-h lik e a neqa 

tiv «’ =h se nsi ti ze a , very"”" 

lc ais „ waf ers • whi c 

*“ , u . ' Snd etch into 

^ eVL under co n - 


ite 


trolled and 

dlti on s they contamina 

not a semi to m ak e th „ n i* 5 

^Uct 0 now not a 

r • bhf 

^ r now ^ 

he h th c °nducting * 

h *s e ■ <o° et 

r they do 1 


ula t°r any 


form 


Fre deri ksen " dlrect 
actually print the t 


lif J 
/ ^ 


They 


rar >si 


They 


can print a whole .... 


Ho 




°n that 


°r a 


dumber of 


in 


transistors • 

silicon wafer# 

„ , nrint a circuit on that w afe 

Q. Do they P rin 

circuits? 

A. They can print the transistors on that i arcp £ 

1 Xci rge wafer, i 

fact, many copies of a particular circuit. t pH 

s say, for 

example, one of those chips had 500 transiqf-ov* 

urs on it for one 

circuit that is in one of those plastic packages, a wafer 

that is four inches in diameter, you can put several thousand. 

of those little chips on there because, as you saw, they are 
very tiny. 

THE COURT. ttu 

. when you say "print on the wafer," what 
ls it in that printin 

printing process that 


- - -wi tnat prints 

P ntln ? Process that c 
the ink in a «. 

rmal Printing process? 
What r . 


corresponds, say, to 


What 1 am trying to find out is what ls 

it that is done 


Wha t i am . 

trans i stor „ . ** to fi 

r materia! it 

introduce Sone Se f or what is 

THp ^ eleme nt that is 

HE WITnpc„ , 

. a s e nu- 
ll t with 


the trans 


Thp na t is unc --- 

. . _ It NE SS: Yo _ s emi'C on 

which ig p Ur u start out with 

si Uc 0n m ,-cs. I 

very conduct*^ ‘ Th is is almost li* e 9 

the silicon ’ the y add „ «. whi ch C ° ntan 

Con arid ^ dd dopants, 


2 wunQ ucti Ve 1S almos 

the siii Co hen ^hey _ 

Con arid y add dopan 

mak * it 

Nov n ° W C ° nduct a little V 

COat U With *c h ' the ^ t hey do that is ^ 

llke e *Posi n<J , 1Ca i. e Xposo _ _ a 


liKe ex Posin ^*1, ex 

g * Phot P ° Se it with 

the * wash off tQ Hap h 

Ce rt ain Printing a 

and it leave: 


firs 

vei 


th 3 ,*h, 




.t 0 




a 


r 3 




rn 


p feds 


r iksien - direct 


lilicon pi e 


iece of 


ten 


ial 


V 6 


Th en they put that i n an 0Ven 

■, they introduce the d 0n V6ry hlgh 

temperatures, and they do Pant 

* a gas. now. 


e has been 


. the surface, where tho 

that absorbs into tne rn e pi ctur 

washed away. 

Then through a series of n rn „ 

P r °cess es like this, 

they generate layers on the silicon, and if „ 

U actually builds uj 

the circuit. So they may do this eight or ton „ * , 

= ten or twelve 

times. Then you end up with finally a finished wafer. 

They then scribe the wafer because there are 

one wafer, and they break them up with something 
1 ike a rolling nin 

' - and then they assemble each of the indi- 
vidual oarts in*- 

lnt ° * Plastic housing. 



deri 


j'jcaen - direct 
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BY MR. TONE: 

i t ing chip y° u told us is i 

gi The resulting 


yy 


an 


A. 


inch square typi 

Yes, the, ere very tiny. 


chip , - ' ies s th 

an a quarter of 


ical^y ? 


0 Approximately how thick would it be? 

I recognize there are many kino,. , 

1 ln as, but take a 

typical one of the kind you used in this device 
A. They are very thin, typically the thickness of a few 

sheets of paper, two or three sheets of paper. They are 
very thin. 

rning now to your work on this particular develop- 

did you think of as a way to implement the elec- 
t r i c a 1 ^®finitio 

- n that You and Mr. Nutting arrived at of a 

pinball machine? 

K 1 had nevpr ^ 

er d ealt W ifv an A a Dinball 

machine • th power before, and 

machine i s b 

ar the b i rrrrrt ^ • f he craves industr\ 

They have ggest power hog 

the 3 °lenoidc ! . vp a*mp s of current . 

and a tremend ds ' w hich can take 

Us n Umber of i nf can 

a quarter to r lam Ps, each one 

* an tre mendous 

amount of Pow ^ am P of current, j* st * 

S ° mv K* -me was hOW to 

,et *“ “*■ t., k «nc.r„ ,t t»v 

k ^c OTn , IV 1 cost. 

0rn Pli« K 

if hed for a T 

4 - i ° - *. •• '”t 61 :;r 

Realizing x „ t t^ eB mps - 

niy d id n . nSlstors to drl tti ,t nuch mo ney 

Want to have to ^ 
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them in a 


rrederU^" - direct 

snv drived. I th °^ht o, 

for that many 

,mnle . instead of havi 
A for exampt e ' ‘ av; Ug 6 

matrix and, f 4 lamps in a 

. fra nsistors and 64 wires connects 

row with 64 tra ting them, what 

happens if I had 16 rows or 16 lamps in , ro .,_ 

We have the same 64 lamps, but there ere only 

16 lamps per row and 4 rows. That would only require 20 power 

transistors, not 64. So I could generate a savings by 

arranging the lamps in a matrix. 

0 What si2e did you have in mind? 

pinball definition, we said we wanted 64 lamps, 
and so we actual 1 j * 

y did arrange them in a matrix of 4 by 16, 

or 4 rows of 16 i 


We 


of 4 by 16 


amps . 
also 


fo 


r th 


e 64 


put the switches in the same matrix 


switches . 


Per column i n 
Per column. 


The 

thi s 


dic ?its al 


into one diqi t 
so would be put y 11 

rix u a i6 dibits, one 

x ' and then we had 1 


The digital 


Now 


' a di 


e 

th 

bu 


lect 


d . git is really very si^ lar t0 a 

' dls Pla ys . lar tn 

ys We Used si ml ^ ar t0 

ronic watch G< ^ are tIlose ver ^ 

CS ° r ei e „. c in as far as 

ey have 7 Seg c troni c calculators 

ntS ' i-u ■ aS 7 

that would be pi ct 


lbs. ' and 


(So actu 


j 4 light bulbs 


Th 


OSi 


e ^ lii-u c imi i ar th 

bulbs were very sl th « 

at v 0ul 

ally 


thi 


the 


be 


di 


*itai 


di 


ttl e laIT>? lratr i; 
splay co uld be 1 oO*- e& 3 9 ***^ tj 


a colunn on 
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1 
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11 

12 

13 

14 
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Fr edet^ sen 


of 16 lamP 5 in a 

segment display* 
q. Would yon 

paper here? 


„ n d 7 rows. So -t-h 
r0 w a na that 


w °ui« 


77 


make a 7- 


draw 


a 7-segment display 0 

1 thi 


is tablet of 


It has already been narked p la - 


stiff’s Exhibit 


326 . 


(Brief interruption,) 

MR. TONE: Excuse us for a minute, your Honor, 

while — 

MR. LYNCH: I used a pre-marked sheet, your Honor 
apologize, i hadn't realized it had been marked. 

MR. TONE: i think it was straightened out by 

SO " eb ° ay knowledge. 

BY THE WITNESS: 

K A 7 “ se gment disnl 

. nothing more than 

with the 

ne indication 


7 light bulbs, 

.... - — - **v^uiijLiiq niuic 

with the proo 

‘ r light mask . Une indication 

(indicating) t0 glve S ’ 0U * 

' and 7 Of thee indic ate any numbe 

18 ftese segments can 1 

1 barked o. K trough 9 to indi- 
cate the 7 s these segments a t h 

9ments - ■ . v,. f° r exam Ple, 

segments a, j-, 1 ^ you were to li® 

' ail| 3 c. .. Her 7 here, or 

iumt e 


if you lit au y ° u Would have the 

s _ u _ number 8. 

If you Ht all gme hts, y ha ve 

th e s OU g , you would 

h * V * th * *kcopt for 




7- W .„t at3Msy • nna in . £ , s „l 

■“* * ny *«■... ' " hlCh ' vio„ ea „ 7 U,** 


0 

i?u 


can us© 


lb 


s t to rep r 


8-3 


pre 


deri* 9 


BY MP 

& 


TONE : 


en - direct 


may resime the 

All rig* 1 ' y 

I will hand you a document „ 

* ed Plaintiff ’s 

trill be talking about fu* 

Exhibit 7 , and we v thi s 0ne> ^ Honor 

no if I may, I «iU hs " d that “ P ' 

What is Plaintiff s Exhibit 77 

A. This is a drawing, duplicate of a drawing that I made 
on a blackboard in exnlaining to Dave Nutting the principles 
of multiplexing in a matrix. 

& We will come to that conve 
does it depict a matrix multiplexing sys 
A* Ye s, it does. 

& , What is “Ultiplex in g ? 

*■ Mult iplexing i s u 

t be sharing of a resource, 

be done in e ither 

or frequency. 

& How do you ,, 

A Th • * mUlti Ple xing in your 

The ^venti 0n . , exing . in 

conjunction with ^ division multiP 

th th ® rr>T, . j: a its and lamps 

there i s on , s of wires label®* 3 

etl °Ugh wir . . t 0 r seven W 

and to li ght res to light one di? 1 

f ° Ur W. . several tin, 


Ou 


rsation in a little while, bu 
tem schematically? 


and this car 


' Ur lamns 

1 turn 0n * T ° use those «i reS 

' e,a lv elv „ , ti»" 

A . ° ne column at 

th<* u That would 

rr* . ob u “**■ ;«.« - «..t 

column times a ' ' 


T!e s 


So 

th er e 


tlme * Then I 
ro Ps, for 


CO u 


id 


n tm be 

of lamti- eX3>" p ^ and thet 


Ifi C 

columns 3 


h 0 ' 




\e- 

n el 


di rect 


Fre 


aetifc 66 " ' 


abl« « "■ ■ ' i " e 


be driven at one t 

_ 1 , 1 *3 tv 

are 4 lam? s 

plexing «nl4 » 110 ' 

to be on at one ti~. 
appear to 


* S 0 


jpe to show 6 4 lamp s 


the 


on 


io‘i; 


multi - 


at 


° ne time or 


Now, this is time divis ion. 


Lhat each column is turned on 
that works is that ea on 


tiple *i n g. The way 


for 


a uniform period of time in sequence, and thi 
cyclically and sequentially fast enough so 
can't detect it . 


a Pproxima te ly 
s has to happen 
that the human eye 


Now, if you do that, even though only four 
lamps may be turned on at one instant in time, it will appear 
though all the lamps that you want on could be on at one 


time . 


Tha t is how we used time division multiple 

ft Will you 

Pieasa step down to the pad again and takin 
a sheet that- u. 

S b6en ma rked Plaintiff's Exhibit 384 , ill 

trate the C on„ 

ept °f mat ri - d explain it t< 

Court as you d m ultiplexing and 

A. if it i hS Schema tic illustrati° n ‘ 

311 r ^ht T . ,ier array so it 

IS not - 'I will * cmal ie 


if * nematic illusl 

all ^h t . . 

13 n0t 30 Con fus ing> 

& A s mali er 

conceived u ^ * 3e inq c nd c° luWn 

w °ui d h e ^ fewer lines a n 

that you d 6ar 6 Used in Vo 

ac tib e(i y °ur matrix » aA 

*■ Yes - as ^latin •nv^ ti ° n? 

ln 9 to the in 


than 

and 

yst 





Q. 


9 'lx, lcbRJ 

a 


a 

a 


a 

a 

a 

a 

a 

a 

a 

a 

a 

t 

t 

t 

t 

% 


1 

2 

3 

4 
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7 

8 

9 

10 
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12 

13 

14 

15 

16 

17 

18 

19 
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22 

23 

24 

25 


Q. All rig ht - 

A. Let's say 

16 columns. 


Go 


that 


Fre deriksen - di recfc 
ahead . 

we have only fo Ur ^ 


U2 


u mn 


s i* 


Now, 


these columns woui^ 


be 


1 nst 


tur ned 


e a cl of 


on se- 

. at a time. So this would u 
quentially/ o ne become l o o 


and 4 . 


Then, as we turn the columns 

b on one at a 

time, we actually tie rows in the matrix as well 

Now, these columns and rows represent wire. 


just plain wire. 


N °w, in order to connect something to the 
matrix -- these wi 

res ar e not touching at the crosspoints 


here , now 


& That i 
where they 
fl - Right, 


^nd ' * 

' ln order to connect something 


S/ th e bl u 
Cr o Ss . 


e wires don't touch the red wires. 


the bl 


Ue 


now , 


Wire* • c ajro not touching 

the red wines 


like 


^ S ° y °* Can connect 
' 6n th “ ■ th e cro 

thi 


nd So 

lightbulb betWe V ° u Ca n conn 

Sn th e 

„ ° wi res at each 

N °w. * lai 


of 


1X1 Oty, * 

thiS larap -ih th ° r — Pie, if I 
v oltage fl ^ t Column ^ all 

30 if there ths '■ 

While 8 3 
* V ac , 


fst 

Col 

uran, 

r alii 

! fir 

St 

row 

and th 

a 9e 

on 

the 

first 

i Vp 

th 



r 

o s e 

two li' 


want 
wo u 
e 


,*» * ave 
if d ^ ow 
thi: 


an 




,d tne 


j^ s 



Fre deriksen - dir ect 
A „d, of col,rSe ' Whe " the 


lUJ 


V0U can apply differed To ' <="- 

second column. ?" ta 9es t(j 


'OWS 


na 

ipt's say, to turn 

. f 0 r example- 


on 


row 


2 


in be turned on. 
bis bulb would oe 

And then when we turn 


on 


C ° 1 umn 


' a nd so 


3 , 


row 4, and 


that ii 


t we 
9htbulb 


could , for example , turn on 

would be turned on. 

And then when we turned on column 4 

finally, here, we might want to turn on rows 1, 2, and 

3, lighting up all three of these lamps. 

ft nd so the row data changes, depending upon 
which column tha-f- T i 

hat you re on, to get the proper lamps lit 

up that you want i 1 1 

nt riluiuina ted . 

N ° W ' the trick here is to get back to the 
as a chance to cool o ffi 

nce to see that it ever was left 
An d so 


first lamp before ^ h 
your eye has 


0 r before 


You have to cycle a r ° u 


nd f ast 


enough that if . 

hecomes . „ p that it's 

n illusion to the ^ 


lit conti 


nu ° u sly 


and 


Ac 


^ 3ust momen tar i W * 


power i n 


tlJall y the i 


e)Ca »Pl( 


amps are only 


re 


ce i ving 


the 


t ime 


But 


the lam P s are a ^ ° nly one quarter of 

quarter ^ continuously 


as if th< 


:ual iy. 


lih 3 


time 


l6y ' te ill, . ' aPPSar to be 

mitlat ed lQ t}1 e 

„ w e Ca ° Percent of switches 

we could, for Car > ai So 

Gr V similarly tied to 




-p c 

° u ^ rows o 1 


t c 


tie- 





1 JS. ' 






; ct 


t 


the same matri x ' 


/ U4 


by 


shorting this wi r , . 

au rit 


1 is 


Now, , u 

n 9 the time 

tive, this row of swi tches 


ac 


that column 

would show you that there 
switches here, w s an j 

v d 

4c closed* Yet, when you nn . 
or that switch is go to row 2 

whatever switch is 


r ow l of 
n dication r 


there or -- excuse me u 

w nen you go to 


closed or nol 


column 2, whatever switch is closed on column 2, if ft is 

t would be indicated when you activate column 2 
And so by sequentially activating the column: 
you can look at all the switches in the matrix and determine 
whether or not they're open or closed. 

1 hope this is clear. 

Th is is a little lever that closes down here, 
making thic; a , 

hls a short circuit. 

Q- You miaht- 

_ wi . ex Plain to the Court the symbol for an open 

switch as did- 

ln 9uished -f . h 

A. Y pc ^ r om a closed switc 

* “ s » A f f 

these switches are shown as open- 

Actu all v • * , it would actual 1 

be drawn a C r 0 1 f th ey ' re closed, 

° SS ' s howi nq +.w •_ a ctu ally connect, 

across. n 9 that the switch I s 


u 

* r " ' =onn «=tea to draw dots to 

" < ' leCtri '* l cl* S “ itCh . it shows tha 

So there. 

,0 “ in this 

le , ls array 

and 

ana i 6 


„ that th. 

sh 0 ^ 

» s a( 




r e 


S ° th rnere. e d 




swi tches ; 



SI 

9 ~lx , 4 c bRJ 

SI 


m 

a 

a 

a 

a 

a 

a 

a 

* 

i 

t 

t 

i 

i 

i 

i 


U 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
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22 
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24 
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Fr ederiksen - dir ect 


which wou 


. £o ur rows, for exampf^ 

inns and f °r t he 

be eig ht power devi Ces> lam Ps, 

Id only 


/ ub 


And so, 


although there's 


16 


la 


sight power devices to dri Ve 


®Ps 


shown here , 


I only needed eig th ese wires. 

• K+- cets — and eight wires inof 

Q. And eight set n stead Qf ^ 


wires? 

A. well, for the 16 lamps it required 16 wires 
and one return wire, a total of 17 wires. 


going out 


So now there f s only eight wires instead of 


17. 


ng the matrix multiplexing system, there are only 
eight i„ stead of seventeen? 

A - That is correct. 

° f c ° Ur se , a digit is very similar to a lamp; 

9ht up n oed, instead of 

P Seven segments, so you neeQ ' 

,-en light- 


you have to u 
four li ghtbulb 
bulbs . 


di git, you actually need sev 


s ° w e „ r matr 

m ° re ti me and ° Uld actually extend 

hav e . ... a 

the segme nt ® Se 9me n ts also broug ht ° 

very simii °° nri ecti Ae i nt ° 

milar to .k ° ns c ould be ** de 

J - a mp c 

. . *h e .. Actions. < 

to too* like a . . [h » t 

■» •*■=» •«« „ t , th h6te JS , ^ 

f ttieg er than lamps ° r 

V '° u id b 

e one digi t# 



Fre deriksen - di rect 


t should use a diff 
May^ e 1 tf er e 


a i 


Ub 


nt 


coi 


0r and show 


that . 


Like this one would be one 


di 


git here, all 


s small 


hist represent one dinu 
seven lamps would ]usr r u ^git. 

And you could put four diqif-o • 

* Lt> x n thi; 

matrix . 

Q. And the seven lamps would be the seven segments of the 

digits that you drew a minute ago on the prior numbered 
exhibit . 

if I were to draw the lamps physically in here, 

they would look -h 10 4- -i • , 

lust like the lamps down here. But sche- 

matical ly it 1 ^ 

Probably easier to show that they're con- 
nected in the array 0 f „ 

seven segments. 

v And the 

even lines tv r C, and so on 

aq vril s re pr esent the A , B, L ' 

s y ° u »"**«« t h(1 , 

A. yes. amps in Your schematic 

& if you 
on Your matrix 
drivers w 0ul(J 


a minute ago 


w© v- _ 

““"9 - i£ . „ “ laClPS 

you wanted to 


"“in 


ex 


A. 


you 


Well 

' We 

W °Uld 

the 

damps . 


^nd 

the 

Sw itcK 

he s _ 


n ^ed? 


ar f angement , how 


many 


wires and 


111 keep the same f0 


w 6 


w °uid 


fid 


th 


columns now. 

down to i 6 


c 01 


All t 


w e 

Wo 

Ins ^a d 

Of 

Ura t s 



; s . 


s tili keep the 
6 di 9it 
tld h 

f 


ur 
s a® e 


row’s 


here 
four rows 


. t eh 


d the 


'ave to do i s 
° Ur columns, we 




id 


extend thi s 



?{e 


ot 


J Wl 

out 


ill 


deriksen - di re 
not draw all them 


I 0 / 


in 


£0 16 columns, and ^ 


fo. 


)r n 

n ° w > but you 

We di d 


can extend this 

re wires out here, or you 
would have 12 m ° °uid have now a 

fhat you could have 0 n j., 

total of « tMt ^ th ‘= matrix Instead 

i r qo w6 can continue this n 
of just the 16. SO is out all thg way up . 

Q. So in that same way, if you had wired each 0 f the 

lamps directly, would you have needed more wires and driverS 7 

A. Well, we would have needed 6 4 wires to drive the lamps 

Plus the return wire, and you would have needed 64 drivers. 

how, we only need the 16 columned drivers and 

lamp drivers for a total of only 20 drivers instead 

of 64 . 


MR - TONE; 

ou id your Honor excuse 

minute while i Conf 

confer? 

THE COURT. y 

*es . 

(Brief ,• 

ter ^ Ption . 

BY MR. Tone . n ‘> 

Q Referri ^ to the 

the matrix i * S ° le hoid s , are they 

j 

A * No * they Vent io n ? 

& 13 ther ® a r 0t ’ 

° rlgina U y S ° n for that? 

We trj 

P u t them in t0 


me for one 


op e 


ra ted throi 


much lik^ 

rr . ° Put them 

W ° Uld hav e b 6e ju st a 

n U „ single row 

So l e n.. 


th e 




tr 


ix v< 


o 1 




S01e ^d S . 


ls that you 




1* 


i o i 


iftP 


5 t 


whic 


d e 


liver 


that 


sho 


energy at 

,d h uZZ 


rt a time, 1/1 6 th , the 


I uu 


j US 


we 


a 


t sat there 
11. So we 


e si 

a little bi t ot - They 

r Pk. 


They did 

a not work 


re ana — -• T hey 

., ia llv chose to direct j 
eventual^ ec t dri Ve 

n , , . solenoids 

h o V e covered this, but ^ 

“ i " ky ° Uh Ci " y »»h ave all of 


the lamps in a column on? 


A. Yes, you can. 
on in any column. 


You 


can have any one 0r 

H of the lamp: 


As a matter of fact, you can >, at 

' y u can nave every lamp 

on in the entire matrix at one time, if you wish. 

& You also told us, I think, that this was called time 
division multiplexing? 

A- Yes. 

& Can you i 

• us h °w the solenoids that you used would 

tit into that 

A rr ^gement you have ske tched out schematicall 

z.r s “° nia uts iy inae - 


foom to draw 


Pro bably ^ dCtUally bS ^ 

it on here u the re i s really not ^ 

c * hut +-u 

he Y are s ■ „depe ndent * 

Dust completely 1 

ll Von j t-ps at the 

* ° u wom a ^ 1 6 w ire 

d draw another 

Q It would 

3 noi ds * 


bottom, tha 

w °Uld 

be di rectl 

y c °tn e 


9 o a i. 

rec tly to the sole 1 


Had y ° u h a(J tQ 16 Power devices- 

Pr-i* 


^ r ior 


Fr ederi ksen _ 

(B fief ■ 

lrt 4 tr 

BY MR - ?on E; tu PU 


y°u 

n r esume the 




do*> 


Mr. 



Fr 


e deriksen - di re 


ct 


, r experience wi th i 

, ... 


uv 


A. 


Yes 


Q. At the 


they would work 
A. Yes, I did. 

Where was that? 


ti »e yo» «« thinkin9 ° f « esc 

in a pinball environment? 


ids 


as and how 


Q. 


A. 


It was in the Air Force 


Q. About when did you come up with this £ 

j-uea of matrix 

multiplexing? 


A. 

Q- 


A. 


Fight after the MOA in November of 1973 . 

you thought about it for a period of time. 
When did you fi rst __ 

]$Q ^ , , 

' dld You or didn't you? 


1 h " e ab0 


tioned, j 


was 


ut it for awhile. Aga 


in, as I men- 


-°ncerned =,k . „ hpr of devices 

and had thn a bout the large numh 

Ught about 

9 et around the g ° lng to a matrix P retty 


Pow e 


red devi 


Ce problem 


early to 



-iksen - direct 


* * 

e , dis« asion ” ith a nyi)oa y 
j Did y° u 6a „ * 

, h _ a „H« d t» Dove N "tti„ g 

ft. Yes. I nau 


afar 


at MCI about that ide 

ii a conversation 
\ do you recall a 


-JOhf. 

Nuttinn your idea? 

a " a »«..r . 

* ®nip loy ee s 


with Mr 


A. 

a 


ecember 1973? 
Yes, I do, 


• Nut u ng i 


n early 


will you tell us where that occurred? 


curred in the conference room at Milwaukee Coin 


A. That oc< 

Industry . 

o. Was anyone else present to your recollection? 

A- NO, not that I recall. 

& Will you tell lie u 

what was said by each of you 

meeting and what 

- you did, if anything, in addition to talkin 

A. X fivnl 

about the power 
matrix multi 


at this 


1 ex Plained to n= 

, . Ve Nu tting my concerns 

deV1Ces *nd suggest.* 

Plex to get a t0 ^ that 1 COUld “ 

r ° Und th e Problem. 

Then 1 dr 

room the di af7> . ew ° n the blackboa 

am that i 

Q The di a g ra ^ front of me, 

is p Exhibit 7 

diagram *>« arew Exhibit 7 a re?^ dUC 


r d of the confere: 
:hihit 7 * 


tion of tl 


Yes - it i 




°n ft 

6 b la C kh „ t ti» e/ 

Aboard at that 


& Whe " d id v 

Yo u 


you recall? 
A. 


P re 


Pa r e pi . 

ai ntiff« s Exhi 


•bit 


itself, if 


1 p " p * r * a th. 

th l3 4 

““J-notio tR »’‘ 
'‘ t ion witn 


da vit that 


direct 


Fred eriksen - 

.£ years * 9 ° • 

filed a couple _ 

ffidavit filed in the 
a was that affi da 

Office? 


Ul Ut< 




St 


ates Patent 


A. 


a 


A. 


Yes. 


was that in about May or June of i 98l? 


Yes 


Q. 


Did you show your blackboard drawing „ , 

1 9 and explain your 

idea to anyone 
a- Yes, I did, 


besides Mr. Nutting? 


Q- Who? 

plained the idea to his -- another officer of the 

company, Dan Winter , 

an d also explained it to another engine 

Duane Knudtson. 


0- What do you mo 

mean by cyclical or cyclical and sequential 

multiplexi r,„ . _ 


y cyclical or cyclical a 

multiplexi.no in „ 

- ln connects « ■ 

A. w . on w ith your invention- 

the 


A. well th " your invc 

' the tri ck . 

constantly n, to mak e the lamps l° ok 

7 lllu >ninat ed . t 

the same bri i i • ° r ' i n other words, tl 3 

rill ian Ce . 


like they arc 
they are al] 


S ° it i 

amount of 6n 18 ^Portant that they 

“ J • 

The w 

exact requiy.- to do , 

ren >e nt that is to g 1 

^ K,. 

not doing. 

^0 Vf t 


ea 


ch 


get an equ 


th ern 


their 




irr.a- 


whieh I v i 


tea of ^ t<> 


,lv « “•» U .. rauit, 

1 Plexing. 5 

9^ve them l6 , 

es th ' for a 16 -wu^ 

-V for 1/16 




a 1 


n e 


S f 


I need to 


t* 


f,e • 


Fre deri* sen ' dircct 

in order to do that 

NOW/ 


I 9 


' yo u 


Can r» • 

which I aid, but the, „ ,1V0 th '-" 

16 times the P°’ »Mt make sure 

for l/ 16 the tlrne - s o th 

they are only on . ^ 8lots agso _ 

^ column have to be simile*, 
dated with each cold l at „ 

symmetrical. They have to be on, in other, 

J iUS / a constant 

amount of time. So that is the cyclical p art of it 

Now, the sequential part of it 

J,L is that you 

must go around all the columns before you go back and reneat 

a column. So if you did repeat a column twice, you would 

9 too much energy and appear too bright. So you have to 

*5 gh all the columns once and then come back and you can 

start repeating the column sequence again . 

' 87 throu 9h the columns, are you referring to a 

particular 


A. 

a 


w H ° W d ° you <?° through the columns? 

' y ° U turn seq uentially or 

ae ° n the columns se4 

' turn on Coll 


the columns? 


*«. on CMn ” °" th 

» ». hhsre . ; 1 

name f 0 

it on? ^he impulse y 

K You com d 

Ca U 

it. * stroK 

r °be. That 


ou wo 


uid use in t- 


W o 


ul<* 


he 


good 


o. 


AU ri 9h t . 


° y ° u c °ui d 

would be sty L Cal1 it , the 

° ecJ fo r c °lumn strobe* 

and then <=oi Umn a l / l6 3 nd 

•*' lme interval' 

th ®n i 

s ®quence • 


n cc 


„ e ^ en - diroct 
Tten «» e " y ° a 50t d ° ne Str obi rio ' 1 iJ 

t at column 1 again, ' U 16 columns, 

you go back afld 

Jt is very important that 


you 


,, mDS cannot see that 
enough that the lamps 


do 


16 ti 


this fast 


they only see the average power; otherwise 


mes the power, but 


f U . 


burn out. 


the 


Fre 

C 0UF T: 


de^ 1 


ilisen 


. What i s the i6 ti mes 

pa tt? r 


16 tiw e 


s what? 


I 14 

am not suf£ 


« I ®SS = la "P s » 

ta in amount 


work . 
ment for these 


I follow that. 

THE 

, CWUU UU 

unht bulb m your car r ». 

of power; li* e 3 quif es i2 volts t o 

"•11. iD “ iS inSta ” Ce here ' a p«, r tequlro - 

■ imp.. They require a certain lu „ ber> 

NOW, if you want them only on f 0r i/ 16 the 

time, they are going to appear very dim. So i n order to make 
them appear at their normal brilliance, you have to give them 
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to do a 


I asked Phil Ta . ^ iain Ps and switche s a 


0f lam„- n d 


the 


switch and l- qUes ti 0n „ id Y° u 

tight . . n ' How would x 


d igits, and 
■ lose a 


At 


t° use the mi 


tamp,,, 

fc hi s 


cr titn e T re a 1 1-1 

to Pto Ce _ 1 s tiH had r d that 


question pr ~“ Ss O t . i 

V lQlj- - Uc«i - 


no 


idea how 


The people afc ° f 


tse lf since wh e sW er it. 

»t an 


^a 

*h 


H they CO»>0” 

r cj j , 


5 ai d y° u 


6(3 it very si^P 15 " 


Fr 


e deri ksen - dire 


ct 


just simply 




a switch into the ac CUlnul 


a t 0r 


input board to 


the 


a cc 


umulator, and the 


n °tt Put 


ou 


tput board and lig 


a lamp 
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into an 
it to an 


Well , after he explained that ,. 

' finally 


a little bit, and then i 


opened up my eyes a 1 toi d him what 

I wanted to try. I drew at that time a matrix similar to 
the one I had drawn for Dave Nutting on the blackboard 
again . 

Q. I hand you Plaintiff's Exhibit 8, a document marked 
with that designation, and I ask you whether you recognize 


it? 


Yes. 


A. 

Will you tell 

G who prepared it and the 
' whic h it ... 


Q. 


under which it 

was Prepared, 

fl m _■ 


circums ta n 


spared? 

This was a dra ■ 

ar awmg 4-h 

wit h my aff id at 1 Prepare 

depic ting 


;d in conjunction 


ith affida.it ^ 1 pr0 P ared 

a c oupi e 

rawing that t r ^ ears a 9°' 

ma 3e - r( j at M 


the 


^ U P 1 e r%-P 

drawing that i ° r ^ ears a 9° 

- -u a o 

- hand o 


MR. T0NE; Tai on the b 

to you. We ar Ur Honor, i n egle cte 

g °in g t 

THE C 0Drt . ° talk about this- 
,E: ’ th ank you. 


id to 


BY MR. TONE: 

° Th< ' 

in th. P. t „ t V »» n« f 

«■ »=.. *" ‘h, t ‘° 

* v e m faW ^ 

Mentioned a 

L °° k a t Pi 

tl ff s Whethe 

S E *h ih . ,j 

bl t 8 and tel 1 
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drew all o 
of it . 


f that 


on 


the 


bl aC 


KVV « 


T ai 

0r only pa: 


;t o 


gment 
straight 
at the bottom. 


f this, the part t 

the seve 

o to the right- 


ly P 33 " 

y the se 

to the right and a 

J -ine going 

M n 1 li rl 1 


A. I drew on 

■ top 

segment decoder a goin 

down fro. there, including the ! ot « ^ ^ 


n 


oder 
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on 


^hi C h . 

■ c " and other not atior , 13 

4 -rol L°9 lC ° n S? 

written Co nt 

, ,»ing the matrix on the bo at!i 
A. After drawing 

• . aid you draw that part? 

Q. First, did y 

A. No, I did not. Phi 1 

Q. That is in the original; as to th 

drew it all, right? 

A. Yes. 


e re Productio 


n , you 


Q. But you were depicting something that had been drawn 

on the blackboard, so we are inquiring whether in the 

blackboard version -f ■ 

ion of th i s , you drew that rectangle on 

the left; you understand that? 

• YSS ‘ N ° W ' at that time I had drawn the parts on the 
right, depictina w 

ln 9 what i w , 0 . . ar d Phil Tai 

i was intending to do, ana 

drew the parts „ 

n the i ef . . . 0 hook up the 

microprocessor ' lndicatin 9 h ° W 

el ernent s t 

& c an you e . ° the matrix. 

, ^Piain t . f f i s 

Exhibit 8, what ° the Court, using Pi ainU 

m ^ j . micro- 


processor pi 

CJ -eme 


Ta i «-* . up the 


fl - He expi ai 
4004 microp ro 


n ts? 


fted 


that 


Ce Ss 


Sai d about hooking 


w e , . ic ul ar 


unit or cpq 


or 


its 


need these parti' 


9 as 




it 


reai 


ld onl y m eroor , 

we would 


V ' th 


is 

e 


a t>br 


' wh ich is the 


ce n 


ti a 


parts , the 
l processing 


We 


n ee 


d their 


Is the 


*0h, 6Vlated there ' ... pro9 ram ' 

Whi ch contains 


th e 


Rom 


Se Pa 


r *t e 


evi ce, or is 1 


■i t 


e# 


tp° 


die d m on, 


Fre deriksen - di r6ct 


OJ 


chip? 


A. 


It is a c 


tually a 


separate device. 


CPU i 


ond devi 


ice 


s one device 


The ROM is a sec 

. _ external to the cprr , 

0. Then the RAM is eXte LPU al So? 

■ , t-hird device. 

A. Yes, that is a thiru 

Then he said we may need a rjm 

as well . 

He also showed that these el emon , , 

^snts had more 

than just their specific function. The ROM and R^m als 

had the input and the output ports on them, and then that 

is bo. you would connect up the lamp wires and the switch 

Wires end the actual column decoder wires. 

0- What else, if 

anything, was sa id j. n substance during 

this meeting? 

^ 1 had a sked him • 

m if the rould scan fast 

enough to do the Microprocessor cou 

6 multi Ple X i nci , . _ M . s concerned about 

speed since t ng • Again I was 

W3 S a -C 

tl . dtr aid .., he s or the lamps 

flickering. °ut missing swif 

W ® We r e to lamps would 

appear to f Uo]t ° 9° too slow, the 

^ e caiio ^riod of time 

V “ y ,he„ . S<S coula see that P«» 

‘ y >ete on 

it could 90 "* t hat . t B«J « uld ' 

at U**. hG thought that 


s t. 


Th 


a t 


is 




& Dld he s a "iie t 

™icroproce SSOf ** left ifc ' 

r *-■ Vh eth er in hi s ur oU id satisfy 


th e 

rG qpi l . 

efll6 h t C °Mputer of 


Op 




the 


in 


t* 


1 


your speed 


Fred eriksen - di re 


Ct 


it could. He 

id lie tt""' 1 * as »'t 


A. He said H e L a t>S 0 l 

,d have to be actually tri 
sure. It would 

m _ J 


: iea 


to 


I 06 

Utely 


3 UJ- C . -L <- 

i Did you «.»■■ “• Tai *• le# 

>ssibility o£ p«ch..i»9 Intel parts! 


ind 


out. 

the 


iid on that subject? 


A. Yes. 

Q. What was sa: 

A. I had asked him the question, like I askeH m ± • -p 

d sKed National , if 

we could purchase the separate parts. National would not let 
us buy the separate parts. They wanted to sell us the whole 

but Intel said they would let us have now the 

individual part 0 ? on -in 

we could construct our own printed 

circuit boards. 

0- The parts yo 

ere ^terested in were what? 

^ Primarily th« 

RAM ^ 86 thre ^ Parts, the CPU, the ROM, and the 

0. 

Exhibit 8, riftU 

ri 9ht? 

A. Yes . 

Wha t Intel 


T he three 

Parts d e 


P^-cted on the left si 


ide of Plaintiff - s 


ft 


That i s 


the 


^odei 

^0 0 4 




the n available? 
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did y° u 


left some 
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ederiksen dir ect 


I 
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, ave things with Mr. T 

leave i ai 

d «r To ■ - 

• -Levine? 


g How — - . 

. f r further pricing i nf 

»■ I h ‘” . he 


^ with me at that tim^ 

literature witn C1 »e and x 


ssked him 


L 1irP to he sent , 

for further literature 

fn anv conclusion as a >. 

6 Did you come to any a result 0 f you r 

meeting with Mr. Tai and Mr. Levine? 


A. Yes, I did. 

Q. What was that conclusion? 

A. The conclusion that I came to was that the microproces so 
answer and that it would probably work in conjunction 
to complete the package that we were looking 

for . 

Q* Did you have am/ 

ny c °nversa tion with any other person 
.bout tout uonol uslon? 

A- Yes. 

& With who? 

fl ‘ Wi th Dav e 


Nu tt ing _ 
& Anyone el Se? 

fl ' With Dan Wi 

during thi s 


nte r, , with me 

^nd r wa s 

n»eeti n e chief engin ee 

Du a 

THE c 0Ur t e Knu dtson. 

' Ar e _. ^ in g synonymous 


" V ° U *'* 


t h 




actually have NESs = Th 

* t h 


THE are they tw o di^®’ 

j lwu you can 


e y 


are not s y n° 


ny 




us* 


Po t '“ 4t is . ie* ed ' 

e *a,„ n0t multlp t hi ng llke a 

P1 - c ^ 


i, ° u could hav e 


U Q 



Fr eiier iksen " d ire ct 


, „„ th at y°f i“ st ” ant ‘o h ate 

series of li<? . ■ 

, i a be a matrix, and 

That couta 


°ni y 


you 


• 13a 

0r >e light 


'“«t just 


, one crosspoint. 

simply apply P° we 
BY MR. TONE: 

n, a f r-i x in this context. M r D 

6 What is a matrix ' nr. Frederic 

limiting ourselves to that word? 


sen , 


As I have drawn on the paper , a matrix i q ov . • ^ 

A j-s a cross grid 


f wires. There is a horizontal wire that ie 

jaL is called rows. 


nd then there is a series of vertical wires called columns. 


At the crosspoints you can place different 

devices. That i s what is referred to as a matrix. 

The muitip lexing then __ 

is the wav th»+- 

nat You activate the matrix. If y° u - f « 

ample , turn on 


one 


row 


tersection, to 


a nd one column to 1 i^h t U P t 


just sii 


l Ply a 


turn it on 4-u . m nltipl exing; tha t 

° n / that is not mult ^ 


rna tri] 


As 


wi thout multiplexing- 


Mci 


latter ^ nse d, 1 think, 

of fact, it was u 


games # a ^iplexing . 

M ' a ^trix without 

lam P to hi 


ugh more 


on 


at 


than 

i’h 


>ne 


. iinws more than 

lth multiplexing a 


°he 


la m p c 


it is 


at 


is 


human 


ln eca 

c an * 




it app ears as 
Instant . . SO 1 

in time. 

OU lrl l 

J - a be on. 

Ca U^ 


)a st 


s a matrix 

i th ipg 

y the same that 

qUi ckl v js s ° 

s y - The time 

the Cnr e it. 

C °U*T. 

* Vr 






id 




that you 


on 


a few monies 


the 
for 


Fre deri* sen ~ <U rect 

microprocessor and the 


o 


flat 


, if I heard you c°rr ecu 


r ix 


what 


y ' an <3 that is 


concluded that 

you were looking _ that i 

. x. he question that 1 did. T 

what made me ask w as fche 

• that it was the microprocessor and 

impression that i ana the multi- 

„ orp focusing on. 
plexing that you were 

THE WITNESS: Yes, again the micronmn 

u Ptocessor drives 

the matrix, and if it does it fast enough, if 

y ' u can appear as 

though it is multiplexing. 

BY MR. TONE: 

hink the Court thought you might have just mentioned 

matrix without mul t i ni ■ 

tiplexing, and the guestion was whether 

that was what you inf 

Y0U ^ nt ended to say. 

* a r your Honor's question? 

su T ' Wel lf basically I just want to make 

6 1 UnderSt -* the term . 

D v ermi nol, 


BY MR. TONE; 

& LSt me a *k the 

relate to . 

ten 

Restate it j. 


-°gy . 


qUeSti °n again as t o did Y° ur 


conclusion 


niay 


TBE fo 08T; 

said, too. An d j 


the cnn rhed again. 

° nc lusion you r e ach 

hot u 

h av e h 


eard -- 


ma y have even 


mi 


;sl> ea 


r d what he 


right . 


Mr. 


the 

hr. 






n0t sure. your* 0 ” 


0* 


may 


well b ( 


c 0 u 


rt : 






1 Wl U a 

him to sta te 


it 


aga in, if j 


f. 

y, 
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I 40 


may 


THE WITNESS: 


BY x a lj 

-rid the switches ana . 

Well > the tamps and and tfc aigl 

SO the physical f ra 


A. 


and 


ts do 
:lnew °rk that 


exist on the matrix 

i i amnq and switches on jo 

you hang all the lamp the wi re matrix. 

The rate at which you scan i t generates the 

multiplexing effect. So multiplexing is not a physical 

piece of hardware; it is rather a rate at which you scan. 

Now, the electronics that drives the matrix, 

the microprocessor as we decided to use it here, I thought 

this time be fast enough to scan the matrix to 
make it look likp h +. 

y was multiplexed; in other words, not 

to have lamp fli G i 

Gr and not to miss some of these switch 

activations by bei 

0 s luggigh or too slow. 

So mu ltipi e . „ • r\n ao hand in hand, 

vexing and matrix do 9 U 


1111 ^ 111 
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Mr 


Knu 


dtson was at thn 


ng ' and I think 


You told us 

, 3qk you who was there. 

I neglected to a 

Was anybody else there be S i des 

four you 

, „nnr«3elf# Mr. Knudtson, 

ntioned , yoursej-x, and 

e two men 


have mei 
from Intel? 

That is all I recall. 

0 Did you later have a conversation about the matters you 
had learned from Intel with Mr. Nutting? 


Yes . 


e atlon to the meeting with the Intel people? 

T 

I ran into his 


I believe it was the f nll ■ 

cne following morning. 1 XCU1 - LI1LU 

office and said tW 

" 1 had the answer, and I asked him to 

come over to 


come over to the 

erence r oom and take a l° ok 


What Was ^ the conf 

*• * .tin haa th «<»» 

t h,Sat ««n gs on t „ e boa rd of Exhibit: 8. 

ex Plai Ile ^ . *,icrop roc 

t° him how the w 1 

0 Chn. 


COUla be “•« to c 


°nrie 
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25 


the mul tipl6xin ^ 

& How di d Mr 

• N utti 

J i J l. . 


Ct th 

G Matrix up a 


nd 


to 


a c 


essor 
c0 mplish 




did he sav ^ 

Su bst- f > °nd to you 


r sta 


tem ent ’ 


n t? What 




fl - He th °t ght it 

he really ^ 

to it- He sf . 

Stll l h 

flickering 


’ St °od 


s oiti 6 


Wel:i and good 
y ° le arly at 


a° n 


»t think 


xt Ve ^> t f 

th at 


ir st exposure 


*d — riy at - or not the 

. C ° nc ^ ns about or not 
b ie „ he th ® r th < 

r Whatnot of " 


v isj 


;der iksen - di rect 
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73*1 


■jr* ^ 




worK • 


multiplex would re I L i<l 

. h and you three exhi bits 

& I,mg ° ing M p , * ^marked 

in and Ur Mr • Frederik s 

Plaintiff’S 9, 1°' ' and i f , 


hand your Honor 


the original of those. 


^Hcl i £ 


I may 


will you tell us what these thr 

ee documents 

are? 

A. Exhibit 9 is a list of sequencer .parts that i had 

given to Duane Knudtson to price out. 

Exhibit 10 is a list of microprocessor parts 
that I had asked Duane Knudtson to price out. 

Exhibit 11 i s some Q f hhe answers that he 
got back from mv 

quests that were depicted in Exhibit 9. 


trflfl 


priK9 en 


- direct 


P-1 

Mr- 1 

>1 


Do Exhib its 


nd 11 relate to the 


:t °Pro c 


i 4 J 

e ssor or to 


something else- 
A 9 and H re 


lat e to the sequencer, not 


■spring as an alternative 

that i was considering 

Q 10 relates to what? 

A 10 relates to the parts of the 4004 

set that Intel had described, 

Q No. 11 bears a date, 12/10/75. 


microprocessor 


micropro 


cessor . 


microprocessor ch. 


have said that is the pricing on the se- 


quencer part? 
A Yes . 


Q V-hen m relationship to Exhibit 11 was Exhibit 10 created 


if you know? 


A Well Fvh i u • . 

lblt 9 occn vv j j, v s prior to our 

occurred about three da}S F 

meeting with T n1 . 0l 

tel ' and , _ in there, I had 

then wh i 1 ^ Tntel was 
gone out and askp , ftlle Int 

Sked Duane to . t these micro- 
processor parts ° also P rice oUt 


A few d , 

back wi th the an ayS af ter that P eri° d ° 

SWers f r -h.itors on 

Part. „ 0B °ne of th. 

more, but h 99est in q _ . n ot *" nt 

re th Sv pr °bably I did 

y W6re a. 

Th at nywa y . 

have , I s 0/J5. 


,£ time' 


them 


wa , 

MR * 

' 1 


have said 1 , ,, 

/l0 /73 


s *id 

' Vou r Honor 

r *s. 

1 Se e that. 



tone 


your Honor has the 


you can see 


it better 


than 


I can 


So i think 


BY MR. TONE: 


Q Did you s 


ubs equently order the sequ^ 


the Safe 


game? 


A No. 


Q Why not? 


A The Safe game was a very simple logic system, and there 
has to be at least a certain complexity of logic to pay for 
quencer parts, which were a little expensive. 

So we had elected to go with a random logic 

implementation for Safe. 

Q Nov;, calling 

your attention to mid-December, did you have 

a conversation . 

«. ..ttin. „„ „ 73 - did a “ n ’ ,et8iti ° n ” ith 


Mr. Nutting 0n the o u ■ 

Su b ject 


A Yes. 


Q wh »t game 


°t developing a s * 


j i f i c game? 


The game that 


Was that? 


9 the IQ Computer, ^ tal ked about in mi d ' De 


ember was 


"*■ th » 
yea ' th « 


35 Super IQ comP ^ 1 

1 Q n 

Co ^ut er . 


Q Tel1 us bri 6 j ^°-Put er . 

ting on that V the c n a wi th Mr ’ Nut ~ 

su bjec ^ °«v ersation y0U had 


A Wel1 ' Da Ve 
wanted to do ^ 


w *n t 


6(3 t. 


3 tPe r 


do a h ;n e ‘ 

T Prnball mac h 

lQ n A d° n 

>it er • e he n 

^ e r since 11 


also 


e an 



Fr e 


der 


- UllCL’t 

iks en 


earlier IQ 


Comp u 


ter 


wi 


it h great success. 


I 4 


He 


had 


lS ked if we could 


tow 


tr 


puter since he 
P 


£e lt a li“ le H ° re CO ««t abl , 


y tb 


e IQ Com- 


The pinball 3 l0t ° £ sp 6c 

all these pot bumpers and side kickers and flippe 

types of hardware that he still would have to purch 
was not familiar with thoroughly yet. 


that. 

la l devices , 
rs and 
ase and 


He 


So he wanted to proceed with the iq Computer, 
had asked if we could then proceed with that on a random 


logic basis as well. 


of his? 
ths of 


Q What did you sav 4-u 

a Y with respect to that statement 

A We had already 

* 9° ne through now a couple of mon- 

searching f or a r 

T \ , ati vely go od system and had chose 

1 had aska d him if . 

multiplex matrix ^ °° nSider USllUf ^ miCr ° Pr ° CeS S ° r 
Q Di d you sa Y tSm f ° r the Super IQ Compu ter - 

Say an Vthi no a to do it? 

A Yes. 9 a bout why you wanted 


then to — 


ln 9 b ack . 10 gic s * 

n a a- K to a random >■ 

1Str ac t i . te obi 1 

° n for our ulti 1 " 3 


(would have b a 

a di Sf 

tryl ”’ * pl »b»u for our u 

bl ,a ' h1 ^. 

A 1 S 0 

° f the Sanie k ind ' an IQ Cn 

^ °t a ^Puter wa 

a t hl - 


stem now 


objectives 


half m a _ 'Puter was a 

naif the a th ,• 

mp s , n lhcr , 

so it ^ "" f... ’ « Pinball »» s ^ 

blown archi to 9084 half the sWi tc 

to 


S i»p“ r 


vers ion 


S 3 ' it had 


an c 


abo 
digits 


i 

blown archi*. 

tect ^ e __ - p ti 

in ge 

I -i . . 


° f a 


tti n<? 


full- 


Machine • 


q Did it have 
A Yes, it dld * 

. „ rame out of your die 

Q What conclusion - CUs si 0n Qr dis _ 

cussions -ith Mr. thS SUbject °f <ta, sloping , 

Super IQ Computer game? 

A well, even though Dave thought that the microprocessor 

implementation would be a little more expensive, he agreed to 

go ahead with that architecture because of its long-term 
benefits . 

think it might help if you would describe very briefly 

what the Super to , 

r how did it look and how did it play . 

A Well, the to nr, 

y Com Puter is a quiz game, and it consists of 

a filmstrip w i th 

SG verai categories for example, sports and 
theater and what-not. 


Plave r r of the cate 9 or. 

y r would select one 


and then i* would select one 

±x - woui^ ^ • 

giVG Von you'd selec 

the answer to th * Series of slld 

e sl ide = and that 

would deter mirie 93 <Jui ckly as yo u 

it would go " ^ SC °te y £or that slide. A: 

go ' s eque y °u would get 1 

Q Ir i ord et ° n and qj noth er 

' t0 u Sp . giVe You anot 


In ° rde t to 


develop a 9 ®i c ». ,r uaO eS al ‘ U 

yste m f . t 0 c on P uter for y° u " 

any devices ... * Us ihg . -rY t0 PUr ° 


a am eS 


and to 


A Yes . 


°th er 


t!l an 


Was ^ neC6SS el ves? 

«U C , t ^ 5 


Dave wan^ to ^ ^ ^ ^^puters * wh ic] 

bur, 6 loh rQ u 

get an i nte1 , S t<5 f now, the ld now 

•‘■tec j. r s t 

ac ti ric . ' 1 asked him 1 



F re^ iksen 


U XJ- 


tp Uec is a devel< 

An I nt6i 

j. ? feet wide, ; 

_ at . s about ^ 

a blue box tnai- 

, foot high, 

deep and less than 

Q What is in the box. 


s yst ei 


f 0ot 


14 /■ 


It'S 
a halt 


It’S -- actually , it's a little comp ut 


of the 4004 microproce 
to allow you to develo 


~ ~ — - ^^mputer t 

’ J-t consists 

ssor and some Urge amounts of 

lts of memory 


you to develop a program. 


You could use this actually through its input 
and output boards on the back panel, to connect into your 

simulate the microprocessor elements as they would 
finally exist in the game. 

0 After the user of tv, 

the Intellec 4 developed the logic 

system and the p ro 

• gram ' w hat would then happen? What would 

he d ° ab ° ut l»Ple»ent ina 

A We H, after ? ^ had devel0PSd? 

could punch out Progra m Was totally operational, you 

C a Pane- . . 


6 could punch ou t a ' * ^ totally oper3 

and send that to t ta Pe to a connected teletyP 

Print the ac[ «t„ r<s ^ „ e „<,»U ”»« 

KOM _ 


te letyP e machine 


prl " t th « «t„ al Ut «t nrsri and he «otli » 

* ra ° tU " °the r c " much like he ^ ”‘" U - 

* nd th ' n “ St °" 6r «»lp.. or the other ° hi ^ 

game program ° Ur S Pec i3l 0 r y° ur actua l 

1 Rom patterns, 


actually 


Id nanu- 


game program. 


lower cost . 


H °W mu ch d 


hole 

pr °duction P ar 


that time? 


* v *l 0 


pln e nt 

system f 


ld they ’ re 


>st at 




!ri ksen - direct 


' 1 4 >J 


A It was 


about $ 3 ' 


0 a conversation with m_ 

Q Did you have . Nut tin 

, development system? 9 ab ° ut 

whether to order 


whether to order 


n T 1 d asked, him to piroceci^ 

A Yes. When I a e u with 4.u 

thG Project, 

with the microprocessor instead of random i 0n - 

° 9lc - and that 

we should order the developmental system h* 

*' he still a 

little apprehensive. And he said, "Well a 
this multiplexing really is going to work?" 


And he said, "Well 

' eil ' are You sure 


And he was at that point in time reluctant 


— *■ can \ 

to order the developmental system. 

Q What — we ar 

now rn what approximate time frame, 

Mr. Frederiksen? 

^ This is still 

. . around the middle of December, or toward; 

* “> <■« D e c<iBbst ^ 

Q of 1973, 

A Yes . 

Q A ^d what if . 

an Vthi nrt , Nutting 

expressed reluct ^ you do after Mr- 

an c e t . developing 

astern fo r the s P e nd the money for 

A Well u. 4 004-? 

r hi s ^ 


explained. n Wa s 

s tili the mu 


ItiP 


;ol exi 


as I 


^hd 

And the dem ° 1 ^ *ti° n 

"°” la .. red a de ”°” . 


"‘•ea a demo**- 

would indeed U 

Q Wh *t di/ 0 ^' ^ t h ^ Sh ° W h 1 ” ^ 

th6 <^o n 6t6f ° re ^ wou^ > 
n $tv. 

of ? 


•i 


. o6t W« wlbS Placea o as 

I had eight 


• ofpd those eight i ■ a 

I sequentially a ° tlV ^^Ibs 

n f counsel did yon ^ 

Q At the reques rec on s+ . v . 


I 4 f > 


then 


j , , substantially the same 

demonstrator in 

built for Mr. Nutting at that time? 


ruc t that 


:an gein 


eri t that you 


A Yes . 


is the original one still in existence? 


A No, it isn't. 


° And ln Preparation trial we asked you to build one 

Is that right? 

A Yes. 

Q And is that i n thp 

he c °urtroom? 


Y es f i t i 


Q Is that the d ■ 

your left a a SVlCe th&t iS placed on the table t0 
nd m 9rked pi.. 

A Yes. iaint iff's Exhibit 328 ? 


yes 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


Q 


take »y £or the 

You can taKe 

A , 


e *hi bl 


I iiO 


it 




-»o er 

,„»ia y»“ step d ° wn t0 u 


Us 

u rnurt and demo 
scribe it to the C 

_ c uor 


>ns 


ex hi bi 


trate it ^ ^ d6 ' 


A 


Thi 


if inient, 


of 


one 


row 


in th( 


__is is a series of, a very simple e X p eri 
just eight light bulbs representing j Ust 
matrix . 

Again, in the actual matrix we hs , , e , 

naa 16 long , 

not just 8 long, and there was 4 rows of i amn «. v, 

j-auius, but you 

only had to just see one row to get an idea of the multi- 
plexing concept. 


Now f thesp *5 y 

ese ar e rne lam] 

games. They're No 27 h u 

. ‘ oulb, which is the same one that i 

" 8 * a ln lhe 


the lamps that are used in ■ 


trln8i „, 1 conn ected them to a s« les ° f powei 

transistors 

over 

a lif-t-T . , s ystem which 

was a 1-of q °f l 0< ? lC 


~ -Llttl- 

was a i-of-s de C0 (3 

cuit, that all Sr ' that was activated by a tuner c 

W6d »• to e at e at which 

were acti Vated _ c °ntrol the time rate 

S ° I cn, i a speed th- 

up and c °uid e i__ . . j and s - 

rates 


a timer ci 


G to 

were acti Vated c °ntrol the 

So j 

up and see c °hld A 

e the si °w them d 

rfec t s 

13 to hp » fast u „ ° f *=*>« different 


s c* 


l5 ini n? 


•I -AJ.J.CJ.Cli'' 

had to 

1 c 90 to fool the ey 0, 

- it- Ue * h a taKe a l0 ° k 

S 90i ^ t " Nutting in to t3 

-tor to _ t0 W re, t» e tran 


9 °in g t e Cutting in tc 

War m ^ a kittle whii e ' look 


f° x 


i* 


War ^ 

this, and han " I Ca1 

" “ in t . . aU *d have to 

hl S _ C 3.fi e 

° nd it ion when * e 


lab . 


|J L5 -2 P 2 

3 


3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


Fr e 






being that all the 

Q This condit 1 9ht s 


a Ppe 


a r to be 


lit? 

A Yes . 

dized than I 
dangling 


This demonstrator i s a 


had i 


nttie m 

KOr e ruggi- 


a little 


. . Kor e ruggi. 

it in the lab. The wi rec; 

Were kind of 

looser than this, but t u 

1 had to button 

J . 


~u u 

them down a little bit in order to make them t 

Then when he came into the T 

tab I asked him. 

Which light bulb is on? There's onlv n f „ 

onty one of 8 on." 

He says, "Weli, they're all on." 

I said, "No, they're not," at which 

Point in time i started t 

turning down the speed. 

N°w. T 

sinc Ve to turn the power down, too, 

Said ' ^ you 

with ‘"at „„„ h 90 t0 ° s low. the l.»ps “» ia b “ rn 

Power . 

T.t i 


SSqUenCed throu sh 

° Sh ° W »« ho w , 6 1 

A We c °uld , ' * U 

nc re a 

now that th 

f U, 


Whe n t 

, 8l0 ^« it all the way down* he coulc 

a ti**' 


see that i na 

... ^ »»iv „ 06 1 

arn P Was on at 
1 atn Ps . 

ri 9ht. 


And then 


yO* 1 


c an see 


Se th 

Speed again, an ‘ 1it tle bit 


..a , "Xt SPeea again 

■"<1 “t s 

ll “l, , st arting to H”' 

a,. lo X« c 

, r . *» ey ' r ' 


Stl11 fl ic ke 
multiple*^ 




taster 


th* n 


e 


“• h,, St a Point l> e ‘ 

" tg . . t"’ S 


in 


the 


flickering 


Q Approximately 


Fre den>- 


A nd f^ llY y ° U t0 

is not visible 

imately what is that spe ed? 


s Pe^ 1 I t)2 
a ,h =r e that 


A somewhere around 60 cycles per second 

' d U th 

through the whole array at 60 cycles p er SecQ 


e way 


Now you can safely turn the 

Lne Pow e 


r up, and 


You can see that the lamps appear to he 

instantly ilium- 

mated; but they're actually not. Thev'rp i 

x re only being lit 


one at a time. 


Plexing worked 
and order the 


that proved to Dave Nutting that multi- 


' and at that 

simulator . " 


point he said, "Okay, go ahead 


Q T hen did you ' 


A Y< 


Q And that 

A Yes. 


P °ceed to order the developmental system? 


can 


ln tell ec 4 . is that right? 


Q 0r it Was 

A That 's c 0) 
Q 1 take i t 
sent time'? 


tim 


th er 


le w©r version o£ 


t the pre- 


A Yes 


' th< 


Q Or 


at ! 


e ast 


w h etl . i & te r 


rnent system, v ' r i develop-. 

‘ y°u ^ i ie c 

A Ri , ht the int .’ 1 

lft *t t h . 

..t Januar, 


l0n Hrat. • 

r ^ti 0n . 


jt J anu ^ry 


I bJ 

15 th . 

r-pce ivo ^ ? 

Q When did Y ou 

r'yct wgo^- of Apr i 1 of i q-, 

A Around the first w 197 4 % 

_ r- • -j-n the period December 1 q7 0 

Q Referring to tn f iy/3 t 

° A Ptil 1974 

and the time in April when you received i nt , 

Uec 4, what 

did you and Mr. Nutting do in furtherance nf 

your develop- 
ment of a microprocessor controlled multini 

piex matrix game 

apparatus? 

Well, we did several things. 

Mr. Nutting worked on a larger digital dis- 
play for the seven-* 

e gment displays that were necessary 

for the games than were n 

Presently available from the manu- 
facturers. 

1 ha<3 worked on evaluating an existing pin- 
3 


ball machine to d t ° n 6Valuatin9 *“ ^ 

And then i u a/ , s ° me of its characteri 

als o p r * 

Pre Pared 


istics 


some 


^ ^ a cl n n n a n a a a e e 


xjef 1 


ksen 


— uxi 


L6 -ipi 


where did you 


q Before S 

ball machine? 


IM 


Ls ting pin- 


A The p 


v: n e that we had Wa ~ 

. , , i i machine w dS the tn . 

inbaii p lying Carpet 


i s basement 


from Dave Nutting s 

, to know what manufactu rpr , 

Q do you happen to ur er bun t that 


machine? 


A I believe that was Gottlieb. 

Q What did you do with that machine? 

A we brought the machine into the lab and then hooked 

up an oscilloscope to it, which is a time-measuring device, 

actually measured the responses of some of the sole- 
noids and the swif^h 

. hes to get an idea of what it was all 


about . 


Q What 


were 


noids and the 
A When we r 


y °" whe „ you m easured tte sole 

Pitches, 


out how f ast c 


meas ured the try in'? to fin d 


° u ld a 


could make that h 


noids had to 

activation. 

timings . 


a Ppen 


a iso 


Lne Pitches, we were try — 

swit ch , n since a pinball 

Ch close and open, 


iv <U 


Ver ^ quickly. 
rie<3 to = 


°sed 


d if f 


measure 


j the sole- 
dr proper 


° r them to perf° rrn 

to P different 


6 P °P bu. ' iSren t solenoids had 


the chimes Wf4 t ; q 


0 What el, 


c °n Si W °tild operate veJ 

ta blv 


u ickiy whereas 


A Dav « N utt d n . 


Ql ^ . i O®’ 

h *d ln g that pe * 1 , a l displays 

‘"•lly , If'’ 

^nished 


F r e 


def 


iks * 541 


and he tr 


thg 


to get an idea 


of h0W 


aying 

•* 'UN w . 

they would look. 


Ibb 


ied . 1 .PWT*™ ‘ M ‘* ^ t0p »« 

r * n hali 

machine 


iaital displays desi gned 

tor 


dig 


an y particular 


Q Were those 
game or device? 

A well, he was primarily concerned with n 

he Pinball . 

That is why they were the size they were 

' Slnce the small 

half-inch displays could not be seen reaHii 

y from the front 

of a pinball cabinet. The back box is several f 

several feet away 

from your eyes. 

hat is primarily the reason he made it, 

with other games as well such as the 

uter . 


but it 


IQ Computer. 


Q 


Refe 


rrin< ? Particul * 

ar ly to the Intel system, the In- 

ls ' di( * You h 

" “ is tine period 


tel ma to the Inte 

manuals ' ** you d0 

er . ything during 

Sr t0 Ap ril . 

lth In tel system? 


December to Ap . ° < 

c ° Apri] , 

' Wlt h ref Q 

A Yes. ef erence 


this 


to the 


What aw ** 


Q 

do? 

A Ri ^ht afte r T 

- 1 teca- 

1 st -tea study . ng ^ the literature fro» 

Q Did m c J he Ut «**t ure . 


Q Did that in 

CI t de 

Yes ‘ There ma h Ual 

re Wa s x ° r manua 

^ ll c _ 


Intel t 


is? 


»C 5 *• il Id 

, a hs er . 

h 0 f t lv guide. 

mS t0 si ™uia te af ter th ^ 3 ^ 

o n ^ that , i preP a 

cifically t he Pa Pe r p3 r 

° a h d he mi cr oproce sS0 

y °" *•*« tk * »*«. 

- yOU 

t *** > 
what 


con p 


ts 




’ s 

Tna nual , 


Q 


When 
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A W 
to do. 


a . it , «h»t «« e you attempt ^ t0 ' 
reading it* le a> . 

h tllis ti« I already k «» ,, hj . " 

all ' b?t War, tecj to 


it? Wha 


Wan ted to try 

primary reason fo r re 

^ the manuals 

it, to fmd out how to e i 

^ti-cally con- 

*-?ssor part? 


e manua ls 

was two-fold: First, to fmd out how to el 

Really con- 
nect up the microprocessor parts . 

The second reason was to 

understand the 

programming language of the microprocessor 

so I would know 

how to program it. 

Q Did the manuals toll u 

y how to use a microprocessor 

to control a pinhai i 

pintail machine? 

A No ' the Y did not. 

Q Di d you do anyth 

^ Yes 9 Wlt h respect to architecture? 


Fre 


der 


iks«* 4 


tell 


the 


Court what archit^ 


I b / 

mea ^s in this 


Q Can you 
context? 

-lr. up the different parts. We dra» those ^ 

to show us how we want to wire them up in 
schematics like we had shown for the Safe g aiIle 

The architecture I had in mind basically 
involved the matrix and the microprocessor parts and how 
they were interconnected to accomplish the task. 

After I had read the manuals to figure out 

h-OW to W i r 0 lin "h Vi ci ' 

f rne microprocessor parts themselves, what 
their s 1 s c tr i p a i 

. reg ui re m en t s were, then I had actually 

prepared some 

ma tics on how to actually h uild the 
machine that I had ^ 

Q You spoke, T . 

1 think microprocessor 

, . 9 connectina "the Itl1 

control systems- meeting 


Yes. 


Q What does 


Wlth th e matrix? 


the t e 


WS11 ' bas ic aU 


low power, and 


rm, thi 5 

^ er face, mean 1 

a* 


* the 


You 


mi c 


decoders and 
now to the 


he 


r °Proces sor 


ts 


setting? 


e a very 




Pov/ej- 


s °m e ^ 


Interfacing P' 




such as 


m 1 - 


:cr oP rocessor 


actu ai v, ir ^ ' to match up tflS 

Q Did you wor k 63 ln th e m 

K o a . matrix- th is period 


Yes . i 


-er f , 


W ° r)t e(l _ t^Oe cl i try . A\n the 


interface ci rCui 


on 


l ts e 


the 

If 


c ir cui t^y 


' Whi ch actual^ 


c° 


s a 

try C ° m Puter drawi n<? e d the 

$9 


a on 


p r ed er 




foC ,hat I “a* int = 

>tal schematics 

, with r 


■ndi 


L schemat--*-^ 

, n anything with 
Did you do a y 


respect to 


n 9 t 0 


I bti 


do. 


PtOc 


^am- 


is? 


Yes . 


What did you do? 


Q 

A i had prepared these forms that gave me 

axi idea of 

all the different registers and things inside fi, 

e the ram and 

the CPU , so that I could try writing some programs 

I did not have the developmental system yet, 

and SO I could only experiment with the paper simulations. 

Then I started programming the first thing, 
the mux routine itself 

r the multiplex routine. 

Q When you Use th 

term, mux, does that refer to the 

multiplex? 

A Yes . T+- • 

J- L S 

ab brevi ation for mu itipl ex - 

x st 

tar ted mutine first 

and had written dev elopi ng the mux rout 

^ Se Ver^i . plements durim 

that period of • Pieces of program 

time . 


Q 


Can you ten 

1 Us 


occurred? 

A That i s ■ 

“ a 


duri »g that pe^ od 


Q l time that 


time 


fram 


■ne . 


Q Tel i us anuar y-p eh 

e bruary-Harch 

. 2 M sured 


the switches * v aivi A . 

an d ev ^d the __ why you 

Flying Car Pet s of 

. r * Ch iu e , he character !^ 1 

\ as ^» e / 

+- Vi o r- n ^ ^ M r- 


the 


5 v *i*.__ ^ was nece s - 


proq ram 


the sensing of ^ -°o„ t 

- s 3 ve much 


itok Was n< 

iiy 

1 di d not ^ 


Fre 


der 


ilcsen 


to 


Koiit pi nbal1 machi ne s I b'7 

prior knowledge adout *»d , 

, The only “ a y t0 a ° t hat 

that knowledge. is f Q 

take a unit and to measure it. 


get 


Ph ysically 


Q 


Did you consider the matter of a CCuri 


6ly Meeting 

switch reactions? Did that have anything f n , 

° d0 with your 

measurement of the switch reaction? 

A Yes. As I had mentioned a little earli 

er / the multi- 

plexing , if it was not quick enough, could miss a switch 
i f it happened too quickly. 

measurements were to determine the 
length that a S wi trh 

would stay closed. 
xample f a target switch, which is 

probably one of the 

; he aStest 'acting switches as exists on 

the Flicker there _ 

as the n^u -] at a very fast 

velocity, since . t Pinball hits it 

it could bounce pre tty fast-moving proj eCtlle ' 

ce off . , 

Swi-K u 4. the closure 

may not be sensed • ° h S ° fast th3 

WS ^id not irk eno u 9 h ’ 

S 0 j- ot scan quic* 

hi,d to know ho „ £as t it cMld ' 

^ a - t it had 


for 


fas* 


d. +- 

to act not T aj: g et . 

^ 0 un C p Sv ^itch or ho^ 

to be activate, ° Ut a fo r tl>« P ° P bUlnPer 

^ an <* ki Pop bumper f0 

° °° th ldk ^ bau 


u, .o..thi„, on 

the .witch c, °"i«r y ° U gCt ' ° f 

los Ur e , °f a- . th e 

A They Were • ‘ gni tude of 


r 

SP i 


Of 


v e 


r Y 






tiln e durati° nf 




did 


vary 

the 

Q 


a . P e„di«i “ hat 

20-to-40 niiU lsecond 
That is 20-to-40. 


the switches 

rate at the sh 0rf 

M -est, 


A That is thousandths of a second. A niij; 

Second 

thousandth of a second. 


1 LU 


around 


is a 


n - direct 

l6-3bl Freden 

. any conclusions wi th 

nd 1 0 Did you reach any r Ssp ^ < 6 i, 

3 • ipxincf arrangement w D ui d to wh ether 

the matrix multipl ■" Woj-l 

0 ^ 4.1 

a . pvaluating and the e switches 


2 the mai 


on 

o ^..oiuatinq and the ne «wiu-i 

3 as a result of your evaiua - n e Work 

4 ^ during 
this period? 

5 A. y es . 

0 

0- what was the conclusion? 

7 

A * I concluded that we could multiplex f* . 

8 Ust en °ugh not to 

n-.iss even the fastest switches that were occurH 

9 occurring on that 

I game. 

10 n 

You told us you receive *.u 

nl lved the Intellec 4 in April of 

19 7 4 . 

12 

w hen you 

13 eceived it, what did you do? 

- e lf the f irst thin 

” .."pi. Pt0gra „ 5 that 1 Aid »«■ “ W ° £ th “ 

Programs that t k 

15 - na d been t, • • T/ar the last couple 

of months Wa , en writing over 

* e had i n 

16 StaJ -led 4 -u • first of all, i 

mux routine and * the — 1 P ut in ' f 


mux routine and trl ** the ~~ 1 put in ' ^ 

of the other r 0uti " ^ ° Ut to see how it 


first of all, thi 


in some 


^ e s . 


19 I 

means? 


In ^at mux 

* r °uti 


Yes. 


ltle » m, ! I take it tha 

Ult iplexing routi» e ' 


21 Q- How nan 

iln es 

“ * A11 the 0ri M Vo u . 

° ° id *°« »•.* S °ftv are . U> 

24 h Was l6 


Dld »<• »..« 

*">• I did lln «s J 55 f ° r l “ 

n °t. f °t 4 -V 


Why were . 

/a vi 


Us ih 


* super 10 

9 16 1 * 

ltles at that P 0 ^ 


lte r g ame ? 


direct 


A. 


Fr *d«riK‘ an ' 

n r was using 16 U 

Well, the reaso 


nes i 8 


% 


tion for this 
and 


162 

° Ur in ten- 


hardware was ultimately tQ 

a pi 

it was the only machine, as a matter of ^ 

• - But I had to „ ake ^ ' ‘ hat 

^ w °uld work 


did need 16 mux lines, 
for that case 


The pinball machine is a wor*<. 

Case condi ti on . 

it is the only machine that at the time 

Was e «n in that class. 

So we wanted to make sure that this architecture would fit 
in even that worst case condition. 

orst case condition referring to the number of lines 
that were required? 

*■ Yes ' the number of i 

• A amps, the number of switches, and the 

number of di gits> 

** 

& Hence, the * 

the num ber of 

A. Ves> iines? 


“ o, ooutss 

**" p l* ' h *« Vo„ re£er the horizon** 1 * ire! 


on the 


No ' tha number 


number of verti Cn 

^ihe 


°f is 


s ^ 


column lines. 


°* a 




r ^ferring t0 




c0 lumn, the 


0f the v ^r ticai 

Riahf 


ITlac hi ner we wo ul d 


16 of thos, 


A. Right 

& 1 am Slag j 

A. On the lQ Co 


6 s? 


a s k 


e d 








We 


e st . 


Ut *t. ' s U 0n . 


Uld only need 


of 


■ fOU 


t half 


direct 


Fre 


der ikse n 


I (jJ 


that size. 


ft All right. 

A- So an IQ Compute 


£ could be looked 


ha lf-si 


ze 


pinball machine. 

0* What else did you do with particular r a r 

to the 

Super iq after you got it, if anything? 

k I began work on the Super IQ Computer m. 

- rer ^en after we ha 

tried these experiments. 

I'm sorry. I misspoke, Mr. Frederiksen. 

eant what else did you do with the Intell 

machine before you turned b>l u 
. _ t>ack to the Super IQ developmen 

it anything? 

Have we 

*• Yes - We have V6red th3t nOW? 


ave c °vered al1 

» did you that * 

VOU a Pply th 

game ? at Intell ec 4 to 

A. Yes . 


sorce part: 


l 6 - 4 bl 


yes 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


Fr ederi J 


Q What game? 


A. 

0 . 


The Super IQ c ° mP 


uter- 


Tell us what y oU did# 

ilready designed an int erfaCe ^ 


to hook up the back ? time ' 

Slde ^ the 


A* We had 
interface electronics/ 

— u e 0: 

Intellec developmental system to the Iq Comp^ 

Dave Nutting and I now saf * 

d »« «M talked out 

where we wanted to specifically place the i 

ne ianps and switches 

on the mux chart. A mux chart is a chart 
^ 3 Chart presentation of 

the wire grid. 

* Is it a chart si mi i ar „ 

o this exhibit that you have 

drawn on the 4 

' 384 ' the i ar „ Q 

A larger version? 

A No * It i s m 

»or e Uk 

es where 9 d Pape r itself. It « actually 

WS ca " label i . . ..... . . 

n things , but il 


gr 

squares where We 

Can lab 

configuration. 6 in th ings, but it is in that ^ria 

itself/ I 


£ 


There is one of 

beUev ‘- is «.«. ° tt,0se =», cts in te „ t 

not? 

Yes . 


A. 


N0 '*- K 


now assign th 0Se ’ j 


P ° 3 if. 

the specific l °h s 


s iti C ° u;l c 3 write 


a P 


Sq 


am, 

w 6 


i h *. u 

n ® matrix, 


s o 


to#**' 
co u 


we had 
jXd now wr 


the lamps and , c 

^OVvk 

■ d a 


» What Were 

*A< 


s *t 
8 w it t 




t* x 


i# 


and put 


went back and s . Wltc h^ 9lld assigned 11 then j 

^ w, ^ 

* - H ihg 

Nrt. ' oro^ram. 19 n>f s an ^ 


to 




w e wanted 

t ^e 

°h s ... 


6 Ptol,- 


- direct 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


r iKse> 


switches? YoU 


said y° u 


oo 


, "put them w h 

Ve v ant 

the re any parameter ^ them. 

V ° U u sed in 


were there — ' — r s ^ 

t0 put them? V ° U Use d in 

determining where to P 

A. Well, there are some. For example th 

, atr ix lays dov/r 

Ki,. , <- \T*r\7 much like . 


A. Well, there 
like a si 

So 

you would want to keep the lamps in a sindi. 

Physical orien 

yc» in +- K ^ 


. . . , ilx lays 

heet of paper, very much like on the a 

dra *in g . So 


- V.' 1 i C H 

in the same are* 

rea w °uld go to th 


tion f so the lamps that were 
same columns. 


So we had that in mind. 


& What else did you do? 

K 1 began writing the 

program at this time while Dave 

Nuttmg pr epared the ^ 
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th - t,teE '*™ a, i„ tett 

Q. At that- 306 elec tronic card itself. 

at tlm ® how 
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K 1 do not 
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be 
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that? 


Pardon? What was 

What were you doing while the others Wer 

6 the task! 

you just described? 

^ 1 began writing the actual program for th 

e iQ Computer • 

ft What were the results of vour work on , 

' orK on th e Suaer IQ Com- 

puter game? 

The results of t-h 

e WOr ^ We re an IQ Computer game that 
actually functioned, and it „ 

z Was tied to the Intellec 4 develoi 

ment system through an 

. • umb Hical cord, which is a wire connec- 

tlng 11 to the box. 

& T he box was Snm 

s °mep]_ a 

game? 6 °utside the game, external to the 

Yes. 


A. 
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u . 4a in the Flicker ri , 
s similar to what i t 

. et/etein on a boards n** 

croprocessor system v 


It 7 


A. 


is 


f 0 ; 


^ K 


b 'ef 0 


nov. 


re we 


^nal form 


mi 


box . 


self_ r is the 


COnt ^ne d 4 


inside the 


co 

A. 


As distinguished from being connected hv 

y an umbilical 

rd or cable but external from the box? 


Yes • 


ft 


" hSt - 1£ " nhi " 9 ' did d ° -th the „ el ot lhe supe 

iQ game you built? 

*• We demonstrated it tn m- , 

t0 Mi dw ay /Bally. 

& By the wav 

Y 9 when did 

a _ . you have it ready for demonstratio 

“ “** ae "»«tt at6d „ 

demonstration a f * 24 ' and U 

te ^ days e 

a What was th ar lier than that. 


ready for 


a ■* 

& What was the , . 

c °ftdi tin 

demonstrated it wi ** of the game at the time 

external to the to whether the cental 

TOe b ° x? 

21 . * 


system 


The In te Ue 

wa s „ 

? in the . e *t e 


along with the * , 

connected over 

t0 thi 8 
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, e & 


the whole 


cord 

actu< 


thing i n th« 

the c on fe ern *l. We had pl 

' r °o m . tel iec * exter 
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Are those comP anl 
Yes , they are. 


ie s subsidiaries 0f ^ 


y h 


I 69. 

nu ^3cturi ng? 


work? 


How did the gam® 

It worked fairly we 11 ' though the lam Ps 

e a little 


dim . 

0* Did anyone mention that as a complain? 

A- Yes, Hank Ross mentioned that the lamps war 

* were dim. 

& What else, if anything, did the Midway and Empire people 
say about the Super IQ game? 

Besides the fact that the lamps were a little on the dim 

side, they said thaf 4 -k^.. 

they were not interested in the IQ 

Computer game at this time. 

Q As a result of 4-u ^ . , 

hat Position on their part, what did 

you and Mr. Nutting ^ had 

, , l4 _ th iq Computer l ? anie * 

built? r 


wi 


.th 


the program 


on 


* ^ te rmin ated the Pr . 

& What di d th at m ° DeCt * 

me *n? w . 

and so forth? ° at did you do 

A Wel1 ' 1 went k 

b ack t , later «« 

th.y had d,c iaed 0 »y „ otk srea tef 

which point i n , . , r Q c °' 

n t ^ e j with the tha 

actually took the Uln Ped Th at * 

S a ' a ehi he Program. jnt ed lt: 

to the teletype te . ^ la hg Ua m ^ ^ 

gUa ?e progra m 

n I am goi ng * 

to h a _ ^rked 


"* n *hd , 
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lts 17 
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■deriK sen 


can identify them. 


These 


are the originals, 


y°ur 


wil l you 9 o through thg*. 


tell us what they are? 


e ^ e riksen, and 


A, Exhibit 17 is the microprocessor p art of 


that I had prepared for paper simulation. 


two forms 


idea of what is inside a microprocessor as far 


gives you an 


as assigning 


its resources. 


$ Did all these relate to the Super IQ Computer? 

Yes, this is some of the assignments that I used in con- 


junction with the iq computer. 


Exhibit 18 i s a drawing of th e production version 

Of the Ballv Brflir , „ 

' ut it was at this time not called the 

Bally Brain but it- c ■ 

equ ival ent that I intended to use 
conjunction with the m 

u Computer 

rt T 1. • . * • 


0> It is labeled « 


A. Yes . 
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1 0- And is that 8 » 6sc rih 

2 ■ lariy than y°« haV6? What W 9s * U any 

2 more particularly 

. called the Bally R iy Brain? 

3 A. Well, this was no r ain 


! "ib e i( 

any 


3 A. Well, this was 


4 & All right. What was it — or, what ever t 

w &s called, 

5 what did it consist of? 

9 i A. Basically consisted of 4004 mi croprocessn* 

S ° r Part in the 

7 right side there, and it has some of the rom n* 

m Parts, the 4 011 

8 

a pair of those, and there’s a 4002 RAM Dart ck 

n part shown on here 

9 as well. 

1° 

ihe rest of the circuitry is basically house- 

11 keeping type of stuff 

necessary to make the microprocessor 

12 work. 

13 

„ - ^ ^ t0p ^ a clock circuit, that's the whol 

top of that thing. 

15 ® Tell us what h, 

1 the h 0useko . waS) briefly. 

16 A. Well, we have Gpln 9 cirCUltry 

on the of the schema “ 

17 tic, is a clock to P the 


at thi 


s tine . 


lt; Was called. 


17 tic, is a clock 


‘ rc uit f 


18 to sequence the m - 

1 Cr °Pr 0 


Which 


generates 


oulseS necessar; 


19 yr0ce s Sor 

° n the l ef 

20 su PPiy ne «ssar y tQ . 6ft si de of the sch^ 

9i v e 


21 processor to mak, 


9iv e ■ 

: w °rk 


Pr °Pe r voltages 
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23 those four parts 1 
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• c the powe: 
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25 decoders that Wq 
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fl. no. one the Sixteen 

. . 7-seg^ent decoder. T 

. r 11 IS 3 * 

decoder, ana F' 1 ^ ^ converts a 


7-se9 ment di splay able 


^umb 


er for these 


binary number into a 
digital displays. 

& Are the F-10's decoders also? 

A. The F-10's were output devices, and they drove the lamp 
lines. They were just memory device, latches. 

Is this what -- could this properly be called hardware? 




A. Yes. This is the logic portion of the hardware. This 
does not include the interface circuitry, the power devices, 

but it does include the 

tne logic portion. 

a Turn now to 19 an a * , 

- tell us what that is* 

A ‘ 19 iS a pro ?ram f rnm * very early 

m tne 40 0 4 that was done 

m conjunction with 

0 And 20? 


the jo n 

w Computer. 


A. 


20 is a later 
developed. i n fjJct 

program at the ♦- • 

c in\e 


Ve r S i 


this is 


pre tty much * he 

And 20 21? '“ 6 ^onstration. 


mor e 


fully 


l0 n of , , ^ n ^ w *' 

that program* 

^ ^ -.;t-ion or the 


Qf th, 


I ' m sorry, T 

lost 


I was referring tQ 


Q. I'm sorry ^ 
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I though 
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Ln<7 to ns 


J 9ram . 


BY MS. TONE: 


ft All right 


. j .issed - 1 think Ly n , 


that I think I - that I 20 and *»» 


Point 


s out 




w ith resoect 


to 21. 


A. Yes . 


0. Let’s take a minute to go back and straighten it out. 

you told us accurately I think what 19 is, 


right? 


Yes . 


& Tell us then what 20 i s . 


A- There is no 20. 

& Wel1 ' then, m 

- — 

Here ^ i s . 

MR ‘ T ° NE: O 0es w 

THE Cour-t ° Ur Hon °r have 20 ? 

1 d 0 

BY THE WITNESS: 

A. There i s a ^ 

BY MR. TONE: 
ft Tell us what * 
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* 20 is a ch *n th /’ 

but now for th . H i. v t 

‘ V « imilar to v . 

Ana nt t... 


one must have 


.t 17, 
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tne second for* ^ 


e ach 


other. 


paP er simulations, ‘ ad USe d in 


conjunction with thes 
ft And 21 is what? 

„ .« it existed at 

A- 21 is the program as ar °und 

ne time of th« 

demonstration of the IQ Computer. 

& And 22? 

A- 22 is the same program with some additional 

“ onal annotations , 

probably some last minute corrections to the program 
ft And 23? 

actual machine language program; although not 

very attractive, i s 4 . ha 

ne way that it is inside the comDuter, 

finally d “ PM ‘0 keep . record „ f «. .«.« Of tno 

machine at that day of . 

» By dumping it e " 0nst «t io „. 

A- Yes, printi no ■ ^ m6an P reserving ^ 

it tQ 

ft And did all Mistype machi ne ' 

° f th e Se * h 23 , relate to 

the super iq c Aments , 17 thro*? ft 


A- Y es, they do _ 

& ° n 23 th ere , s 

handwriting? 
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that 


it 
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T h 


I !b 

at was the 


day of the demons'- 

, wrote that on there ri ght ^ ^ 


. had been terminated, f roni 

'ject had a Ve Nutting. 


h a d heard 


that the pro 

All right. What happene* "»tti ng Associates 

rking immediately on the pi nb ,, 

11 machine . 


id next at Dave m 

Nutti; 


0. 

A. We began wo 

0- And will you tell us f will you compare the ba.i, . u 

had been done on the Super IQ Computer and the work that was 

required to develop a pinball machine? 

as we had originally intended by selecting this 
particular architecture nr «->, • 

’ 0r this particular electronic 

package for the in r .„ 

m PUter , was as g kind of a prelude to 

" - “■ U „ achine . 

And so th 

ere was a lot of sinii larity ' 

We reveri- 

we had cut i t back t 6d ' n ° w > back to the 1« » uX UneS ' 
now we have to rA ,._ 8 mU * ll **B for the I Q C 0 ^ ter ' but 


machine # 


revert it b 

ack to ! 


6 mux li* eS 


for 


the pinball 


Th e 


much intact f Qr 

the 


mUlti Pl ex oV er pretty 

n ew r ° u tin e was coP^ 

. Pr Oqi- 

and the pro gra 6,1 w 6 , ar chitectur es 

' h 0w 9a n --a th e 
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SuP er 
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th t 


Part 


s that 


A 

Q 

an 


Yes 


Were there any 


changes i" “e l ocation 

atfiiiatioi 

let me start over a g a i n 


d working place 

were any chan 9 e s in the lo cation of 

your employment at about that time 


the working place or in 
A Yes, there was . 

Q And what was done? 

Milwaukee Coin Industries was now phasing down at this 

time. And Dave Nut-H-nrr t ■ 

anting split off to start a separate groi 

called Dave Nutting a c 

ng Associates . 

An d we movea ^ _ ... - and asked me 

ea our facilities — 311 




tn in-in u • wur racilltl^ 

to ]om him, by the ^ 

around the corne dn< ^ then we moved cur 

to a nothm „ old assembl- 

plant. her MCI facility' an 

Q Was M ilw auk66 


c °in Xl 


manufacturing K . nll t 0 

g bus ite Ss tr ies going 0 


f the game 


A 

Q 


Yes ' the y w * at that- 

y w ere _ nat time? 

1 have b een 


r Sf 
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Q Da ve n utt 
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period up Ke e Coi 


to 

to 
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// 


19?, 


Correct? 


n nf June 

about the end o 
A That's right' 

a re ferred to Dave >j ut 

Q And when I hav . Ass oci at es 

• f u p ear li er P er ^- 0< ^/ did vq,. 

with respect to the Und er st and that 


I meant the shop where you were working and 


the 


People you 


were working with? 

A Yes . 

Q Where geographically was the new location? 

It was just around the corner from where we were at. 

matter of fact, it was a back room that was one of 

Older assembly areas that we had taken over. 

Q "Their" referriv, 

9 to Milwaukee Coin? 


Yes . 


Q Did you and Mr. 
the move? 


Nutti ng interrupt y° ur work ^ 9 
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game that we had i n 


hued 


^ind 


to design the P 1 


nt> a ^ 


spec 


i f i c 


We 


of our materials 


s Pent 


that time. 


lot 


ov a lot Of day time . 

°Vor , * - -just 

down the ,n ey . „ ^ -• »e» plant , ^ 

alley i.to anoth er o ut one bacK i°°‘’ 


Th 


ac h d 


o 


d 


o r 


on the programmi n 

that 


tt itl 


q What kind of 


ho 




S ° me Part of tn<3 




worked 


tfs . t6quir ed. s e dayS? 

Von , _ in , work- 

* U forking iC *l 

** ^ 


well, that 


Was 


"^US t i n e . A 



ifc.se 1 


day was 14 to l 6 ^ 

. p neW premises, the 

O Describe tbs to ^u > , 

Q Descr take ±fc? v, hlch you 

i f new / x 

moved. They weren 

far from being new. 

A no, they were rar 

It was in an older part of Mil Waukee . 

was almost of the warehouse nature. ihey had set up some 

workbenches in there where they had used for assembly 

We had to strip out that place and we had 

to flush it down and repaint it and put a couple of walls 

and whatnot so that we could establish our offices over 
there . 

Q Will you now describe the work you did, starting with 

the time you terminated the q . prt which I think 

Ine Super IQ pro]ect, 

you said was June 2g _ then on # 

ceil us What you diQ 

you and Mr. Nutti^ 4 - 

cutting i development 

of a ninhai i Con nection with the dev 

Of a pinball machine. 

A Well the f ■; 

flrst t hin „., . restarted 




— w h i n 

talking about what ^ t ^at happened 

par U eil , 


implement . 


Ular Pinball ide a 


started 

anted to 


^ 0o me j fea^ 

that would be w-i U P r\0^ e 

e k md 0f y w ith some rio 

n ^at r P* 1 

architecture i-ju On a . r eS s ° 

1Jc ® our s a roicroproc e 

lator for that ' An d th .,, 1 ^^' 

the n began 

Q Well, you 

you referred to r .. n <>V 61 , ** 

the h, a . 1 ^eas. W* 13 
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A one of the 


no vel «•** W3S t0 * to 




mac 


hine, very simil a 


t0 like a bowli ng 


include more th = 
you could accrue scor / n a 


■i ( d 


Pinball 


• where 


For example, we could have 


singl 


e game . 


like 


three- 


IJac hine you built? 


game series . 

Q Did you actually build that into the 

A No, we never did. 

Q Were there any other ideas of that nature that you 
can think of right now? 

A No . 


Q What else did y ou do? 
A We designed 

hall machines on 
Q Who designed the 

A Well thp o 

' cone 
designed. it 


imulator to use for developing the pin- 


:ep t 


Was ba s 


imulator? 

of the ■ ■„ s oi!e thing I 

ne simulator is s0 ‘ 


lighted window 


Xc all 


Sl that 


the actual el 6ments 

to 


y i u st a series ° £ 5,1 

Y ° U c °uld use to a ctu ally 


ndows , 

simulate 


ln t h 


^ i , _ j a 


that you coui d Us0 ^ ' ^yfield and a 


n* 


field. 

cabinet itself 

large . 

q Who laid 


Sim tla t - - . . on 


of switches 

the Play 


e the switches 


But 


th 




ha 


ve 


anci ^ Ut ting actua 
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ds 


Out 


th { 




THE c °on T; . 


^Play devi c< 


y 


iiy 


a a s 


i( gned the 
3 s gui te 


• T 


°n e t» 

Wh y don't v 




,fout a 


•ikse" 


1 ten-minute recess. 

_ NE . very * el1 ' y ° ur fi ° n or i 

2 MR. TONE* • 


19 -lpl 3 


5 stand? 


(Brief recess.) 

„ Mr prederiksen, vji, - 
MR. tone: Mr. WU 1 you 

es tme the 


. Mr, 


7 BY MR. TONE: 
® Q We were 


(Brief interruption. 


9 D 


ere talking about the simulator, Mr. Frederiksen. 


id the simulator have switch lines in it? 


10 A Yes. 

the simulator simulate a switch responding to a 

12 ball contact i n a pinb 

. ^ 1Dai l game? 

13 A No ' tha t was not it, ■ 

mtended purpose. 

14 Q What was it* ■ 

ts ln tended n nPC t to that? 

15 A T . d Purpose with respect 

13 A Its purposp , 

as t0 vork n . of the program: 

16 in other words ■ ° Ut the ioglC 

' 3Ust to o- re to allow 

17 the program to r> 1V@ Us a switch d° sU 

ycle th rou ah P A 0 t* ance ' Zt 

18 would not check n to check its P e 

^ ir > feai . oP erate a 


to that? 


. - r °ugh 

would not check i +. to check its P* 

in , t 
manual switch th.. t; Lme. rnul^ 


r eal . . , t ope* — 

19 manual switch that- tl We . Y ou coul dn 

gu icki v 

20 q It would not- y ‘ 

' th® amo 

21 of time that a , * am Pl e „ r sh° W 

SWlt =h s , ' re flect or al 

22 game? ta ye d c t^ 

closed in a n 


amount 


24 Q 


A No, it Wom dnlt 

Q It WOUld n . t 

sh 0 w 




26 we haven't come *. 

to v 

Vet 

' b 


wh ic 


Ca l led swi 1 


v Ui? 


a x i- ^ ^ c 


J l9 -lp2 
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•iKS en 


A No , 


No, it didn't- 
I am not sure 


that the purpose OE „ 

N th 


.... at this point. „ si ”»‘ 

lator is entirely cle an y 

• J -1 yjg 

why you did this as a step m developing th 

lnVe ntio n? 

A Yes, at this point in time I had a bl Ue , 

ux and a 

IQ Computer. The blue box is a simulator 

’ 3S we called it, 

and the iq Computer, and I had no pinball machine 

SO I needed to start develop!,, , plnball 

machine. In „ r der to do that, I had to have so.ethin, of 
that capacity. 


very cumbersome to take t 

*" d “° r,t °” th ' Pinball lt86lf .. 

self if you had one, 

have one. So t « 

so 1 needed 

machine. me thi ng to simulate a 


to take the glass off 
had one, but I didn't 
iroulate a pinball 


So I u 


arra 


y of 64 li 


ghts 


Ss d ain-. ,rrang ement ' an 

1:L ghted back box a rr 


illuminate a bo x 
Q Each l ight , 


°n i 


: ti, «t », 

"»«ia b( 


ar g e t . iiaht would 

“°Xgs that each x - 


>0ut 2x2 inches 


which could be lu le Pboso nted by a 


littw 


window 


Yes. 




Q Would that b 

* YeS - th » va, b “* V ° f s an . 

Yln 9 xt? 

grease-pencil as 

0 t Plastic th a 

in that way x c * *h e , 

4 s S i 1 9htbulb 

arra v. iu«. . „ 


an array, juat 

^ th e 




a ^ s ° the 
ti5c was. 


reP fe . 

t ^ 1 
lM* 1 . 

it 



■ ng 
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°ha tts 

physical embodim en coU ld then go -> hat 

were filling out, h oo} 

. ts ai 


f{M multiplex! 

• ent 

physical embodi c oul^ then go 

..4. and 1 c 


nt- ana * 

,ere filling out, 

4-c and hooK i u U p 

• the a ssigni" entS th e si 

lencil m the * . 

a , qe -penci 1 m 

When you would g r 

to a parti 


ahe, 


we 

! ad 




it 


^ re ase- 
up 


to 


s imul 
in 


911 assi 9n ment 

JU vv w — i 

respect to a P 

>u tell us with resp 


ator . 


/ would 

articular ,i ndo> , 


what th 


at 


means? 

A Let's say 


that we chose target switch A to be on column 
1 and lamp row 1. At that crosspoint or where that window 
is, I could then label that window target A. So I would 
know that is the lamp that lights up when you hit target A. 

Q What did you use this simulator for? 

A I used it to develop the actual program that was to be 
ultimately used ’in the pinball machine . 

In the *eginn ing , though , we only 

9ene ral pinball routr* eS 


to develop some 0 f the - ..., aS since I 


didn't know yet what » implement 

O Did th 1 ^ t0 

Q Did the sim ulator 64 lamP s, 

have 64 switches? ' ^ a<3dition to 


A Yes, it did. 

q And 16 di gits? 


A Yes • 

q In addition t 


Wo 


the program, what 


tk 


d e 


sloping 






late June? 

A As 1 men tio n 


di 


°n t k 

hG simulator io d after 




Vo 


11 during 


th 


c P 




ed 






' 1 h aci rec0 n£ iC ' 








archi - 



lines , and u e ^ 


to l6 »»* ' 1, 

tecture now bac 


targ e 


t machine 


a w n 


up by 

i °r 

, a- he actu* ^Oductinn 

this time now to implement 

„ that we had i"‘ e " ded 
C ° mPUter , te d .1^ the Bally „ 

quently would be •« had 

developed the interface hardware or the s» ulalor ^ also 

drawn the interface hardware necessary to b Ml „ p t „ the 
actual pinball itself. 
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circuitry of the 
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*° U 

IQ 


desicned 


c °rnp 




ComP uter? 


to t h < 


04 


f h at the Su P er Iq „ 

Exc.pt for the f» ct _ *"«« had onl 


3 „ tines and the U*. they 

Identical. They had the sane number of ro„ s „ f ^ ^ ^ 

switch rows were similar to the best o_. my recoli ec ^ on anc i 
they had fewer digits, but they had one digit row as in 
the Flicker game. 

So the matrix was very similar, very similar, 

and the hardware was also very similar. 

0- You have told us th.i 

that you did work on programs. YOu have 

described that. 

, • „ " th " e an y thing you wish t0 add t» “at! 

K No. That is all 

We did. w . nrocram material 

at that time until th Worked ° n ' 

e Pinbaiig * 

I show you a ri ar nved. 

C “* e "‘»a rkM , E< dihit 15. 

C " ">« id 9 „ . Plaintiff s 

Iea - hh at document 7 


ft 


A. 

0- 

A. 

machine . 

0. 


What is it? 

This is » -k. teh 


° f th. 


Who prepared « „ 

i: 


hook-ups ^° r 


tn e 


Flicker 


A. 

ft 

A. 


This was 


P^p, 


‘ted 


You 


In connecti 0n 

Vi th 

It was Pre Par ^ 

1 T\ 


^ D 


Ua 


: S' 

h e 


Wh 




: °hj 


p *os 


^Udts 


on . 






ct 




was 


■e 9 


it P * 
w ith the 


3 r e 


d? 




jl pr°3 e ct. 


1 & 


2 a. 


3 g. 


. direct 

Fr ederi K3en 

they P rep 

When were they 6 -30 

the do=»” e,,t 
The date on t 

nne of the sn eet s 
,. te on one s>, r 

That is the date ^t? 


4 A. Yes. 


5 0 


, n n the first page , Tour 

There is a word on 

what does that mean? 


na ftent. 


7 A. Well, this was the novel feature I had talked 


about 


8 earlier where you could accrue a series of games very much 

9 like a bowling tournament. 

10 ^ D i^ y° u ever apply the work that is reflected in Plain- 

” ti£f ' S E * hibit 15 » ««1 Pinball 


13 ting, sir. 


ibit 15 to a real pinball game? 

MR. GOLDENBERG: Mr. Tone, I apologize for interrup- 


1 note the r> furnished 

6 c °py that we have beer. f^" is 

15 is apparently missi no „ 

* page 2 

16 MR _ T.VM/v, 


MR. LYNCH; p 


a 9e 2 ; » . fP si de ‘ 

17 MR . Goldpmd ° n the °PP oSl . . 

DENb ERG ; Th _ tQi the interrup 

18 tion and for the f ai , Gn 1 do apolog ize 


fail, 


to 


19 MR. TONE • T 

Xt i s 

20 BY MR. TONE: qu ite all . . . 

^J-l right. 


Did you ever 


a Pply 


Yes . 


Was that a B a i 


>tk to , real 


,ac» lne? 


Yes. 


How many of 




with? 


direct 


fre< 


A. 

ft 

A. 

ft 

A. 


t»0 »»— l “ 6 > 

We worked ^ 


^ deriksen 

Bally FllC "’achi 

“ the B.1W FUck ^ ^ 

Where did y° u ^ fr0Itl gaily. 

They were shipP ed . 

frtU received them? 

.11 when y° u 

Do you recali 

. , week of August or the 

Around the first wee* 


00 


! ^e s , 


iatti 


:er Part of 


July of 1974 . 

Q. what did you do with those machines when you rece ived 


them? 


A. Well, the one machine we kept as a control. We did 
nothing with it but, rather, used it to keep ourselves reminded 
about the logical functions we had to perform. 

The second machine, though, we completely gutted 

It out and then took oat , u ^ e le£ . tron ,echa»i«‘ 

■ id piled them »p on , t „f that to 

and took a pict ur 


demonstrate how 


much eouin m could replace 

- Pment this Bally 
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9 1= the K.cai- 6 e earlier 


C °Ut 


'a? 


0- IS the mach 1 p\ine earlier j °°»# which 

e to e * a 

you have had a cha ha t vm, 

_.^hine that y 0u 


you have had a cha , “' . h , t marked 

,. cMt tha you s«t 

333 , the actual FU^e 
just testified? 


ted 


as 


you h 


ave 


A. 


testiucui 

• t. h e machine we had. 

Yes. That is the 

(Brief interruption.) 

BY MR. TONE: 

ft I hand you Plaintiff’s Exhibit 26-B, and I ask you 
whether that is a picture of the parts taken out of the machine 


A. 

ft 

A. 

ft 

a/ 


Yes , it is. 

hid you take that at the time you gutted the machine? 
Yes, we did. 

«h.t aid you" do thou? 


"* 11 ' S "* m * appe „ 


6d at this tine' 


Asain ' » Ptt . 
assigned the final ng and 1 sat 

mux tabi e 

• 


down 


now 


and 


“» achine, I have got 


?lease hn<3 er program a 

tan( 3 that in order to P 

v 


to kn 

just about Where it _ ° W Wh ^ e 6very lain p r e3 


ny 


is / 


not 


Co ^ b< 


So hi 


e Put. 

just like we di d w - ° Uo w 

the IQ 


We 


w «nt 


lamps and what not* 

on 

would go with what 


th ro 


th e 


f ill out the 

C °*Pu ter . 




ta 


£ie again. 


th R , 1 0 Ci ’ 

Physical w hat 


tl 


c ns 


if the 


W« 


PI 




to where the l affipe g °t 


! ld 


and fi^.^d 






lt Uh 




jut as 


^ , fi 

chart 




Solent 
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gO i 


and 


. direct 


jr r ed erl 


ik se 
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then I began 


program 


i#in 0 


n° w 


the actual 


c ks r 


the 


pjicker logic. 
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“ 1 ,k »U. which 


as now peculiar to 

By this a- -■«» >« 


inter- 


faces designed that were »•*— - — up thg 

^ dicker to 


type com- 


we have already 

necessary to hook 

the iq computer, and we also had designed the p rotot , 
puter called the Bally Brain now. 

Dave Nutting then proceeded with actually 
wiring up the playfield. He had installed all the lamps and 
all the diodes and the wires necessary to hook up the matrix. 

While he prepared that, Paul Smith, our technician, began 

Wiring up the interfaces « 

' tlrs t the one that hooked it up to the 

Intellec developmental Sv „ f 

„ . - rstem, and, secondly, the actual Bally 

Brain itself, vhich ^ 

e Program elements directly. 

1 continue 

Ued Work in during this 

Kln g on the program 


time . 


A sho rt 


and we hooked 
itself. 


ti 


U P the 


me j 


I nt ell 


ater 


' this was 


all 


cor? 


leted , 


e c „ ua Flicker 

° w actually t0 1 


Fre 


— by 


; der 


iKS 





CiV 


what 


mean 


s did you ho ^ 


th, 


16 ^teuec 


was an umbilical 


C ° rd hook-v 


Q Did you 

4 to the flicker? 

A This first hook-uP _ UUJC 

very similar to what we had for IQ Coup^. 

Q with the intellec 4 external to the pirib 

1 machine 

an d not in the box? 

A That is correct. 

Q What did you do after you cabled the Intellec 4 to 

the pinball interface circuitryi us . ng the _ >tjt ^ canea 

the umbilical cord, I think? 

A Well , the first th ' 

ln 9 I did was to check out the 

interface with a test 

' Progra ro which flashed all the lights 

alternately, li]<; G 

"solenoids 1 „ se „ ' heCk «board , and it kic^ all the 
n se guen Ce _ 


interface ci rcuitry ^ 


T1 *is all-, 

low ed u tha t 

,i tr s to make sure tn 


all the 


:tiy ■ 


Then e . rkln9 c orrec 

lgh t aft aCt uaUy turni 

loped 


on the program ei^ aft *r that j 
on the simul ator ^ J ^*1^ ^ had ^ ^ V6 

lator box itself Va this Po int . . . ^ 

8 n ° W ln time ' connected 


*‘0 1 

rn this period 0f lQ hg e 

1 1 Tn _ 


A ri(a 


’ V. 

ne ^ded, i t 




s imu- 


' a 't»„, ft r,ra» on 




the Flicker pi nK 

Pln tal 1 . 

Q What were th ° W Solved 

^ „ N° w 


P°ln t 

t Wh 




V? 


*** t he S,JIts Of your * ot u p by 




e llec 4 i s 


h° c 


we’re at the 


Fre 


der 


iKS 


en 


_ direct 


I 9 u 


_ m achi* e - 

the cord to th were that n. 

. a1 r e sult th e 

1 wel1 ' ‘J . point the Flicker 

veloped now to a r 

j it should and *,• 

^ had hoped ^ D ana s irnul 

worked the way we had 

Flicker pinball pretty we 

At this point I made a first 


'^ajn 


de- 


y ki nd of 
ate d the 


c °Py of the 

program and plugged this now into the actual Bally Brain 
that's in the machine today, and put that into the Flicker 
pinball and cut loose now for the first tine the umbilical 
cord . 

At this point I hooked up the simulator again 

and began final game tuning on the simulator rather than 

on the Flicker itself, wM , u.inq simul- 

' whll e the Flicker was beW 

taneously tested f or 

game pi ay< 

Q I think we Ve 7 -„ 

e al read v ri Q nv Br* in - 

y described the Bal 1 ^ 

reference 

.1 1 1 V 


to its use in a c 


connection with th* 

s up er 

A Well, i showed 

q Right. 


WlU de scribe , t w . th speC ifi c 

"^Puter, 

v ’ 1 th ink we talhe d 


it in 


IQ 


9 ame . 


V°u t-K 

< ier 


Ball y Brain ear J1< 


A -- this i s actu 


ma 


tha th e 

chine itself. ne 1 f 1 


f licker 


° g tc porti° n 


of 


U do, s 


these E-PROMs that j 


Co 


^v e 


3 rd 


the 


«u« ««»*■. " K,, 


91 : 


^rn 


M5 0 n'»° 

Dt ogram P* 0 ** f t» e 

g -.t 

^ight in 

ectiy 


*i* K 


in- 


F r e 


der 


l*- 


the game was 

fte r 


r ,_ at 

And so a 

ed 




fi. 


^hi 


Pi 


rSt initial 
into the 


inker 


as it 


And so - 

EPROMs a nd Plug g , 
d these E 

level, I prepare board into ^ 

board, and then P lugg6 

s a bepinaiM P 01 "*' 

exists today f a 

and that board basically is ^ ^ ^ 
, . „ Tt - S all the intelliqennp * 

the Flicker machine. I c e for the 

machine . 

Q And you put it in the back box of the machine where 
we saw it earlier today. Is that right? 

A Yes . 

Q 25-a and 25 -b are pictures, photographs. Tell me 

what -- I'll h ana +.u 

hand the Co 0rt the original and ha „d ,o» a 

— — t.t ■; i i 


original 

copy -- will yo u tell 

611 what those are? 

A 25-A is a Picture 0 f 

, . t ^ le Bally Brain and 

board, back box of 4 -u 


, , , ne Bally Brain an 

board , back box of r 

^ til© • 

time. And 25-p i aS ex i- ste ^ 

1S a lap 

version . eve loped printed 


the 


mother 
ig that 


circuit boar 


Th * b 0; 


original hand-wi. 


ar d t k ,nw i s the 

that 's i vet n 

■red s m the FU cK 

° a td i 0 ped a 

printed circuit k " W® „ , , , de ve ' 

bo are e subsequently and 


that printed ci rc 


to 


PI 


Uit 


Ug 


Q But 25-a i 
hibit 333, the 


>o a 


th 


s th. 


td ,• 


e Bally Bt a 


in 


Is 




eler.. ' 




* fi, 


What 1 S shown in 


2 5-B- 


ill* 


in 


Ex- 


A Yes . 

q Is that machi 


ll ^ 

Mo w 111 that is act ^rtroon? 


*1 


icv t^ e 

K &r _ in 

c Machine 1 




' 


W * - „e e 


s3 nined 




^ it a a 5 

^ now and 


21 -lp4 


. n the same c 

. aft ern° on ’ ^ 

it earlier this reS pects as it 

teri al 




respects, in all ” aterl >he " lot com . 

„ t he pacl'i"® 1 Septe tb eti 

pleted your work 0 ?4? 

hut not all • jiQ, , 

A Essentially i y es; ln all respects 

. . i J r r 


. h y resP eC ^ s ^ 

Tell us m what 

Some of the light bulbs were burned out. 


replaced 


them . 


Some of the triacs were burned out. The 
tr .lacs are a type of power device that are used to drive 

solenoids specifically, a couple of them were burned 
out. we replaced those. 
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Q Did you rep laC 

A we replaced them 

bin that we used 1^ Y e 
in our facility. 


t ^” substanti °u y lhe 


n 


with 


the same parts 


s ^me 


°ut 


ars 


ago. we had th 0se 


of the 


parts ? 
same 


Part 


s still 


Q All right. 

A we also replaced the rubbers on the machine. ^ 

age and get very brittle, and they all had to be replaced 

Q We will leave further details if counsel cares to go 

into them on cross-examination, unless the Court has a 
question now. 

the COURT: No. 

BY MR. TONE: 


line now 


Q But can you say . 

- ubs tance that the machine 

in the courtroom i s 

it ... i. oon.itr.oU 

' 1974? 

A Yes . 


Q 


Doea that »c lMe 

* yes ' thst * 8ali > Brai - ? 

Q Now, we qot 9l bai g 

a litti al ly Brain- 

us where you Were ® ab e ad *° u 

in or our s tory 

stopped to disn,._ ^Vpo _ jn d v 


, '•le 

where you We . 

in ^ 

stopped to discu Ss 

the B ai Pmen t proce 

At wh a . y 


gS I 


" wh at ra in . 

ball machine, E x hih ^ 

machine without the 333 ' e D ^ Conver 

Wh Unibil ic a , 6tted into ' 
en * b h at . C °rci ? 


f lic 
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t tfr£ ee ^ 

That occurred ab beginning 

. . i would 

emons tr at ion, 
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C; 


•r e 


% 


b, 


Of 


Sei 


the 


?pt einb er 


Of 


1974 . 

Q At what point v/as 


that machine full, fun 


and 


5 [| operational? 

A it was fully functional about a week bef ore the demon . 

7 || stration. 

8 II Q Did you do any testing between the time it was free- 

9 || standing and the time that it was fully operational? 

10 f| A Yes . 


Q What did you do? 


A We did a considerable amount Qf noise test ing, and 
we also, of course, din •, 

. . . a lot of performance testing, 

timing of solenoidc . , 

° lds whatnot- ■ f led all the 

functionality, co „ ' and ” e Ve ” 

y ' c omp ared 

lcie ntio= t to 

ginal Flicker. ca l performance 


ginal Flicker. 

Q Did you test ■ 

sw it ch 


the ori- 


U gQ 

A We evaluated th e niUn g at that tih e? 

i. hal 

the same aa the W(j to make ^ 

■L P ] • Q 

the checking of lc k e >- lu de d ' 

the s Vitch Which inc lu ° 

operated correctly Pe tf OT . fl ve **** 


it was 
0 f cours 


operated correctly 

/ • 

q What do yo u 1Be 

A Well, there are 


by 


concerned with. rp k 
noise, but there j 


n °ic 5 


it 


k j 


^ th i s co 11 ^ 


th at 


were 
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of noi se ical 
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ei e c , lass ified a 5 ^ js ^he 


nois 6 ' 


2 - lp3 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 
12 

13 

14 

15 


Fr eder 


iKS e “ 


rub your f 

vhe* y 


eet 

aet " 

type of spark y° u tr on a 9 ne 1 C fc ype of 
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carpet. There 1 
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^oi 


;X1C ' ■ J lSe which 

li]c e hair dry ers 
thin? 5 ^a r Tv 

■ n °id s v 


1 9 et from noisy — ’ ? “ r "V set. 

, /oe of h° lS s °le B 

could get that y 

„,r3fflDle . 


you get from noisy 
We CUUJ.U yes'- w.-- 

for example. 

pinball machine itse r 

. also a third kind 

There is also 

is a much longer duration noise . 


in the 


of a 


noise 


is the fi 


>se, when they get 
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■ s called bounce . This 
fact that when those switches clo; 
hit hard like with a pinball, that they bounce off of each 
other for a period of time and generate a series of openings 
and closings. This is a form of electrical noise, too. 

j 0 Did you in designing your system take into »“° onl 

' the kinds of electrical noise you antJcipaM d .«* 

the system to prevent 

its operation? 

A Yes, we did. 

Q I will come to t-u 

that ^ 
c Wore 

but for now I wom^ s Pec if icallY 

a tike £ j n Se 

of 1974 to test y Qllr ° ask you What Y° u 

e len4-._ ' 5 e> 


SUCh n °ises from interfe ring w 


in 


few 


mi: 


o 
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it 


we did three kl Fli cker f<* 

s of . test 

Van Der Graf gen eraf te sti nrt ^ f V* 

at or * n 9- The ^ it1 

_ _ . » l 

Van Der Graf genets 1 

at °r f r 

about 18 inches tal ^ Mi fl , . f i C '' 

- an d Sclent 1 it 

wooden stick to a t° 

r ks fr l0W a P^ ^ 

rks from th e to , t fi e 

" ° v ® it aro^ 

??P S 


get spa . I1B 




DlJs times' 


is. This 


Ut 


generate electro 


s^ a 1 


a P iece of mat f 


Graf generator 


was 


basic* 115 ' “ * -"Hu 


ru bbinq 


p of things and this Wo 
inside of a globe typ all 0VJ us 

, fros tatic problems, 
to simulate the elec 

could electrostatically Spark 


We 


the 


game 


at different metallic parts to see what would happen. 

We also tested it with a Dremmal tool, p 
Dremmal tool is a drill, one of these little hobbyist type 
drills. They are very high speed, and they are incredibly 


noisy . 
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A. Electromagneti 

TV set from motor noise- 


Jvy 


s ee 


in 


your 


We found that 


previously W h en 

6 worked 

rts , that it the D «»«! » as operating 


on some electronic pa 

t it would cause a lot of fai h 

• oo we 


in the area, tha- 


had determined that that was really a good test vehicle 
for figuring out whether or not we were immune to that 
type of electromagnetic noise. 

■thirdly I had used a gas igniter out of a 

clothes dryer from mv 

y house. i had recently replaced one 

and had cleaned up the 

contacts and used that as a form of 
very severe electromagnet! 

' C t i , P e of noise generation- 

generated a pretty qonH 

* y°°d sp ark - se right 

back into the AC wi r i n ’ and ^ t 9 enerate 

f ac i i j_ -|-y # 


° ncer ned about noi se 
' aU m ^hi ne would * e C 


in 


the 


ted? 


Q. Were you at that 

environment in which 

a Pin 

fl. Yes, very much SQ 

gi Why? 

A. Well, a pinbaii 

ma ch 

and the electromeok 
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Q- Why is it not statistically unlikely that you would be 
sensing during that very short time space? 

If you only read once, and with the amount of noise 
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A. You would act on the switch i n this doub le sampling 

at point 2. Again, this i s onlv _ nf a second 


later, so it's not much of a 


°nly 20 - million ths of a s 


econd 


time 


lag . 


You would act on 


this at point 2< 


Q . All right. Does that c omplete ti on « 

e Your expi an 

noise spikes? 

ft, Noise spikes, yes. 

o. All right. Now we're ready 4 - „ P 

Y to di scuss b on« c 

THE COURT: Well, m aybe c£ 

-*-1 discuss ^ 

tomorrow morning. 


MR. TONE: All right, 
THE COURT: All right 
MR. TONE: Very well. 

5:25 p.m-/ the withi n 


We *n start at 


9:30' 


adjourned until 


9 : 30 a 


,m. , January 4 , 1984 . 


